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PREFACE. 


A new departure has been taken with this edition of the Directory, in the 
addition of a Biographical Section. It is due to the difficulties in obtaining infor- 
mation for this section that a delay has occurred in issuing the Directory. Several 
thousand circulars were sent out, with a response that exceeded our expectations ; 
but many of the replies were received so late that the section is this year very 
incomplete. Still, we trust it will be found sufficiently interesting to warrant a 
very large addition in our next issue. It is intended to serve as a kind of Who's 
Who? A person on hearing a new name, if there is any probability of being 
brought into personal contact, likes to know something of the individual. The 
Notes we give are so far accurate, and excepting errors in transcription and 
printing, they are obtained from the fountain head. The portraits are taken from 
photographs, and if appreciated will in the future be largely added to. 


The Tables relating to Dynamos and Lamps have been considerably curtailed, 
many of the types being no longer manufactured. 


A few useful Tables taken from various sources have been given; but Munro's 
and Wigan's Pocket-Books have provided these much more copiously, and in a 


better form than we have room for. 


The names in the Directory have been largely extended, but we have seen no 
valid reason for pretending to give a Directory of the electrical world. A few of 
the more prominent names of those of other nationalities will be found ; while for 
complete lists, if required, we must refer our readers to French, German, or 


American publications, 
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OBITUARY NOTICES. 


Below will be found, in alphabetical order, the names of those Electricians, 
Telegraph Engineers, and others connected with Electrical Science or its 
applications who died during 1884. A few particulars of the life of each have 
- been given, together with the date of his birth and death, where ascertainable. It 
is hoped that this record may prove useful for purposes of reference :— 


Bontemps, Charles.—The Administration des Lignes Télégraphiques 
Francaises has lost one of the most distinguished of its officials in the person of 
M. Charles Bontemps, the Inspecting Engineer. Born at Belfort, on the 13th of 
March, 1839, he was admitted to L'Ecole Polytechnique in 1858, where he remained 
until 1860. In 1863 he published in the Annales Télégraphiques a study upon the 
various kinds of writing-telegraphs then in existence, but it was not until the year 
1867, when the establishment of pneumatic tubes in Paris was decided upon, that 
his true value was recognised. From that time until the date of his death, М, 
Bontemps was intimately associated with the Pneumatic System of Paris, and to 
him may be ascribed much of the success which at present attends its operation. He 
was a member of the Comité des Publications Officielles, and contributed valuable 
papers to the La Lumière Electrique, L’Electricien, and other technical journals. He 
was, we believe employed upon the preparation of a work treating on the transmis- 
sion of force by electricity when death removed him. 


D'Arlineourt, Ludovic. —M. le Comte Ludovic D'Arlincourt, who passed 
away at the age of 46 years, was the inventor of several new forms of Electrical 
apparatus. He obtained gold medals at the Paris Exhibition of 1867, 1878, and 1881, 
and a diplóme d'honneur at the Vienna Exhibition of 1873. 


Davy, Edward, M.R.C.S., M.S.A., &c.—Died January 28th, 1885, at 
Malmesbury, Victoria, South Australia, Dr. Davy was born in 1806, and hence 
at the time of his death was 79 years of age. As early as 1836 he appears 
to have conceived the possibility of an electric telegraph, and in 1839 we 
find him writing to his father as follows :—“I have perfected, as far as I can, 
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secured, and made public the Telegraph. What remains, i.e., to make the bargain 
with the Companies when they are ready and willing, can be managed by an 
agent or attorney as well as if 1 were present.” How entirely wrong this opinion 
was subsequent events soon proved, for, after his departure for Australia in 1839, 
the Directors of the Telegraph Companies, having no one to deal with who 
thoroughly understood his instruments, adopted those of Messrs. Cooke and 
Wheatstone. Other causes are said to have contributed to his failure. Not only 
did his father discourage him in his pursuits, but he took no pains to bring his 
invention to the notice of many influential friends, who might have helped him in 
his endeavours to make it known to the public. Dr. Davey was one of the 
founders of the Royal Society of Victoria, and but a few days before his death 
was, in recognition of his pioneer efforts in Electric Telegraphy, elected an Honorary 
Member of the Society of Telegraph Engineers and Electricians. 


Dumas, Jean Baptiste.—Died 11th April, 1884; born at Alais on July 
14, 1800. He was a pupil of Prévost. In 1821 he obtained a post at the 
Polytechnic School at Paris, and soon after distinguished himself in his controversies' 
with Berzeliug. In 1832 he was elected a Member of the Academy of Sciénces, of 
which he was appointed Permanent Secretary in 1868. He was the President of 
the first section of the International Congress of Electricians, 1881, at Paris, and. 
took an active part in the adoption of definite units; but it is as that of a Chemist 
that his name will be handed down to posterity. | 


` Du Moncel, Th.—Died February 16th, 1884; was born in Paris on the 6th 
of March, 1821. After leaving the College of Caen, and when hardly eighteen 
years of age, he published his first work, a ** Traité de Perspective Mathématique," 
soon followed by a “Traité de Perspective Apparante.” The late Count then 
travelled for some time in the South of Europe and in the East, and upon his 
return, in 1847, published a large work, “De Venis à Constantinople à Travers la 
Gréce," of which he lithographed the drawings himself. It was in 1852, writing in 
the Journal de Г Arrondissement de Valogues, that Du Moncel first treated of 
Electrical matters, by describing what then began to attract attention to a science 
that has since received such an enormous theoretical and practical development. 
From that time to the date of his death, his exertions on the behalf of Electrical 
Science were unremitting, his printed contributions to the literature of the subject 
numbering no less than sixty-five. In 1860 the Comte du Moncel was elected a 
Member of the Technical Committee of the French Administration of Telegraphs ; 
in 1866 he was made an Officer de la Legion d'Honneur; in December, 1874, was 
received as Member de l'Academie des Sciences; and in 1879 undertook the 
scientific editorship of La Lumiere Electrique, in which was published a regular series 
of most interesting and exhaustive articles upon all of the most important electrical 
problems that now occupy the attention of savants. The Count died at his town 
residence, 7, Rue de Hombourg, Paris, from an attack of apoplexy, and his funeral 
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took place at the church of St. Louis d'Antin, and was attended by all scientific 
Paris. There was a deputation of the Académie des Sciences, and of the Society of 
Telegraph Engineers and Electricians of London, of which the deceased was an old 
and honoured member. 


Gintl, Dr.—After having achieved distinction at the University of Prague, 
Dr. Gintl filled for fifteen years the Chair of Physics at the University of Vienna. 
In 1847, the Austrian Government thought of introducing the Electric Telegraph 
into Austria and Hungary, and it was for this service that Dr. Gintl invented his 
system of Duplex Telegraphy, of which it is said he had the first idea, and made 
the first application. It was, no doubt, very imperfect, but it was equal to the 
requirements of the time and was susceptible of improvement. Having retired 
from the office of Director of Telegraphs he retired to Prague, where he died. 
Dr. Gintl was a Member of L'Academie des Sciences de Vienne, and Vice- 
President of the Society of Arts and Industries, London. 


Grimston, Robert, Hon.—Died 8th April, 1884, aged 68 years. Formerly 
Chairman of the Electric and International Telegraph Company; better known as 
an old Harrovian, and a stanch supporter of all manly sports. 


Lartigue,—Died November, 1884. M. Lartigue was the Director of tho 
Société Générale des Téléphones In conjunction with MM, Tesse and Prud- 
homme he invented the Electric Semaphore, and, during his administration of the 
Société des Téléphones, took a principal part in the organisation of an effective 
service. He was the first to establish anything like perfect Telephonic communica- 
tion in Paris. 


Meyer, Bernard.—Died 25th of July, 1884, at Nancy, where he had for 
some time been living in retirement. He was well known as the inventor of several 
forms of Telegraphic apparatus, the more important being the Autographic 
Telegraph, with which he obtained the reproduction of messages with ordinary ink 
— without having recourse to the electro-chemical process of the Abbé Caselli— 
and the Multiple Telegraph, which is, to the present time, employed upon various 
lines, both in France and other countries. The name of M. Meyer is connected 
with the principle of multiple transmission, which has, during the past few 
years, been brought to a successful issue by the invention of the apparatus of 
М. Baudot. 


Moigno, L'Abbe.—Died at Saint Denis, on the 13th of July, 1884, at the 
advanced age of 80 years. During the greater part of forty years L'Abbé Moigno 
took an important part in almost every scientific movement of his time. Electricity 
greatly attracted him, and he is said to have been one of the first to publish a 
complete treatise upon the Electric Telegraph. The last years of the Abbé Moigne 
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were devoted to the publication of his work, the Splendeurs de la foi, of which five 
volumes have already been issued. 


Pulvermacher, J. L.—Died 17th September, 1884. To Pulvermacher, 
originally a Working Jeweller, attending with enthusiastic interest the Lectures 
on Natural Philosophy of Professor Hessler at the University of Prague, belongs 
the merit of having first recognised the fact that in order to transmit a current 
through a high resistance, more especially when such resistance is that of an 
electrolyte exhibiting the effect of polarisation of electrodes, a considerable number 
of very small cells in series is far more efficacious than a single couple of large 
elements, or even than several such elements, necessarily of an inconvenient and 
unportable character. To him also is due the credit of recognising the importance 
of atmospheric depolarisation in the case of single fluid batteries; and his paper, 
“Sur une pile à un seul liquide se dépolarisant par l'action de l'air atmospherique,” 
read before the Académie des Sciences, by M. du Moncel, in July, 1878, may still be 
perused with advantage by Electrical students. The work done by Pulvermacher, 
as early as 1846, in relation to Magneto-Eleetric Machines, may very possibly be 
some day disinterred and found to present considerations of importance ; but, as we 
have said, he will be best remembered by reason of his work in relation to portable 
single fluid voltaic batteries. Asa contemporary has well observed, it may to the 
uninitiated appear a small matter to have invented and perfected a voltaic battery 
requiring no vessels to contain the “exciting fluid,” and no depolarising oxidant, 
save atmospheric air, charged in a few seconds, flexible and portable; but this, 
with the machinery for its production on a large scale, represents in truth the 
labour of a lifetime. In this case, it is one that has been better appreciated, from a 
scientific point of view, in France than in this country. 


Sabine, Robert H.—Died 25th October, 1884, aged 47 years. Born at 
Dorchester in 1837; and educated at Bristol Mr. Sabine was destined for his 
father's profession, that of a Solicitor ; but this proving distasteful to him, he was — 
sent to Manchester to study Engineering. Here he became acquainted with the 
late Sir William (then Mr.) Siemens, who, in 1858, engaged him as Assistant 
Electrician. In the following year he carried out a series of experiments with & 
deep-sea thermometer, invented by Siemens, on board H.M.S. “ Firebrand,” in the 
Mediterranean, and was afterwards handed over to Siemens and Halske, Berlin. 
He carried out the tests of the Malta and Alexandria cable, and also assisted Mr. 
O. W. Siemens in laying the cable between Oran and Carthagena. In 1867 Mr. 
Sabine engaged in business for himself as Electrical and Consulting Engineer, 
being associated with Mr. Latimer Clark in work for the Pneumatic Despatch 
Company. He subsequently took the management of the late Sir Charles 
Wheatstone's works, afterwards the British Telegraph Manufactory. For some 
years he joined Sir Samuel Canning in partnership, but resumed his separate 
practice about a year before his death. Mr. Sabine, who was married to a aughter 
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of Sir Charles Wheatstone, and leaves one son, was struck down about six months 
ago, and although hopes were entertained of at any rate partial recovery, he 
breathed his last on the 25th of October, 1884. 


Scudamore, Frank Ives, C.B., P.P.S.T.E.—Died at Constantinople. 
It has been the fashion of late years to attribute the commercial failure of 
the Telegraph since its acquisition by the State to the excessive prico paid as 
compensation to the various Companies. Whether Mr. Scudmore could have made 
the telegraphs pay interest on the original capital expended may be a question open 
to discussion, but if any man could have accomplished that feat the then second 
secretary of the Post Office was that man. For the prodigious efforts demanded in 
the transference of the business of the Companies to the department of the Post 
Office Mr. Scudamore was the one and indispensable instrument. His splendid 
talents for organisation, his aptitude for mastering novel and technical details, his 
personal influence in creating a staff of ever-willing workers, and the example he 
set them- of energetic, never-tiring industry, were qualities which it is the rare 
fortune of Governments to command at moments of need. The Society of Telegraph 
Engineers was established in the year following the acquisition of the Telegraphs 
by the State, and was greatly encouraged, if not actually formed, at the suggestion 
of electricians enjoying Mr. Scudamore's confidence. In 1873 he became its 
President, and his speech from the Presidential Chair was a model of that 
conciseness, precision, and mastery of English for which he was noted, and which 
would have led him to distinction either in politics or in letters had he chosen to 
follow either as a profession. Unfortunately, Mr. Scudamore excelled in all business 
matters except his own, and pecuniary embarrassments compelled him, in 1875, to 
commute his pension and accept the charge of the Turkish Postal Department in 
Constantinople. Since then he has been practically dead to English life, but by 
those who had to work with him he will be remembered as the most genial of men, 
the kindest of masters, and the best of companions ; and on whoever had the good 
fortune to come in contact with him he has left an indelible impression that he was 
one of the ablest and most gifted men of his time. 


Vergnes, Maurice, Dr.—Died 2nd March, 1884, aged 84 years. Born in 
Besançon, France, in 1800, his father being at the time one of the generals of 
Napoleon I. He graduated, says the Electrical World, from L'Ecole Polytechnique, 
in Paris, and subsequently was appointed Inspector of Public Works and of 
Theatres. In 1830 he left Paris, and gradually drifted around the world. Some 
years later he settled in St. Louis, and was known there as an architect of ability. 
He also published a scientific paper in that city, in co-partnership with Cortambére, 
the scientist. Не subsequently came to New York, where he pursued the occupation 
of an Inventor with much success. He obtained numerous patents for Electrical 
and Mechanical Apparatus. At the time of the Crystal Palace Exhibition in New 
York he displayed an Electrical Machine of his invention which attracted much 
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attention. Of late years he has patented several devices in connection with 
Steamship Machinery. His death was due to the exhaustion of old age. 


Volekmar, Ernest.—Born at Kiel, in Germany, on the 31st July, 1847. 
In 1866 he went to Paris, and two years after to South America, where in 1871 he 
became Managing Partner to Messrs. Dorado and Volckmar. It was in the works 
of this firm that he first occupied himself with the study of Electricity. He returned 
to Europe in 1876, and during the early stages of Secondary-Battery work was 
associated with the Faure Company, in Paris. He afterwards became a Director 


of the Storage Company in England; that Company working, among others, his 
patents. 


XVII. 


ELECTRICIANS' DIRECTORY. 


TABLES.] 


&c. 


TABLE OF ELECTRO-CHEMICAL EQUIVALENTS, 


ına 


f Lord Rayleigh’s recent determi 


asis о 


Calculated on the b 
electro-chemical equivalent of Silver, and the corrected atomic weights of the 


elements as 


tion of the 


by Roscoe. 


given 


FUIQUIOO в o3] 


$31 03 [euorj10do1d sr ўпөшәјә ue jo quereambe [eorureqo-o1joe[o OY} JUYI Pomoys мет S,ÁSPEIET JO uorsuojxe s,eienboeq , 


*[e19u93 ur s3[es mbses 


exe se 'e[ni в,повашоцу, оў uorjdeoxe ue SI 9[88 oroz eq, 'e[durexo V *S9]089 пәчї perdoo BABY OYA 818730 pue зәгеуйвон 
‘uosdwoyy, Ад peugep se 'Áoue[sA 93m Oruro49 oj Jou риє “цем 


BI 20978] eq], -jue[eArnbe [eorureqo 


67870. 19-4 10-41 М [7777 ueSonmN 
61869. 62.62 | 84-64 ng [777 ******gUIUIOA 
OGEIE-L | £2.931 | £2-931 tL. A əurpor 
8619€. 18-28 | 18-98 19: presses SULIO[UD 
98580. 96-4, 96-GI ¿0 (C uogÁAx() 
'eAT1 630 N-0.1999]T 
L6EE98S-0| 4£00046-G| 08168-€ 09120-1 GEOL | #90 | edad "vvv vv *** peeT 
C896€80-0| SGEEGLF-E| OSE1S-T 969€£- 87.66 6-79 gu quj ошӣ 
1EE96€0-0| £€44919-2| 0€960-T 6508. 6-66 9.86 ам [777777 хәт 
C€€0610-0| ecoc 4e9-e| O8FFO-T G£06%: | 96.46 6-99 eq | (moneg) © 
TELIEFS-ı| FESTETL-€| 18969. 98661. 1499-81 6-99 yo — 7777 (one полу 
64446*€-0 BLIGEIZ-E| 08103-3 69119. 6-89 8211 | ¿ng | (вооот) ©“ 
6141 140-0] 8LPGPTG-€l OGOOT-1 1890€. GT-66 SLIT | zus |" (огап) ш, 
GC96€48-0| O8£0£89-Z| 00697-2 02920-5 | 8-661 | 8-661 | iH eee i 
GZEZSLG-0| 93 L0F86-3| OSFEL-E OFLE0-1 6-66 8-661 | 3H |(ошпәләр) Amg 
606614€-0| ESSEE8T-] 00666.@ 61789. -£9 -£9 mo |(mmoadnyg) “ 
G9110L0-0] LESSS8F-E| 00LLT-I 60268. 6.1 -£9 ¿ng |" (ошап) 1eddog 
6694709-0| 9YESTS6-Z| 00830-F OOSTI-T | 99-401 | 99-201 | 13у |77777777739ATIS 
€£7788€-0| 10S£891-€| OSFFF-Z 11649. 9.09 7.961 | лбу [ee prox) 
$1940989-0| I179906-6| OLFLF-F 071. 46.11 | 76-86 gA [UU unmeusepn 
98041€9-0| 6E6SFZ0-E| OSTOT-€ 67760. 1-6 2-13 Ду | umurumry 
GG0GT£6-1| 0001279-E| 5698-0 £1883. 66-33 | 66-33 еМ | UMIPOg 
IF0ZF9T-0| 40666€-€| OSESF-T 6Ec0r- | 70-68 | 40-68 DOO [77777777777 wnissejoq 
0604649-z| £S£9£86-P| 8£4€0-0 786010. 1 T Н | ueSodpAg 
"OATFISOT-OIPOTH 
m b m 2 " 9 
. “mo *quiomno?o I 
Зот "Зс ету Sd гр) зпогедтабя "вұпөшөтң 
lod aquio[no[) quopeamby | [rau 
[вотшәчгу-олуәәТ 


XVII. ELECTRICIANS’ DIRECTORY. О [ramzzs. 


PROFESSOR FORBES'S CANTOR LECTURES. 


ЕЕЕ 
TABLE I. 


а g E Resistance per 100|Wire heated to9?| Wire heated to E 
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а A 
per 100 er 100 
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2:26 |40 4608: 0006211514: "998 |2490 1:730| 2:26 
211 |3:5 4032: :000716/1384- | 1:042 ¡2246 1783| 2:11 
1:95 |3:0 3456: 0008551228. | 1:079 |1995 1:947| 1:95 
178 |2:5 2880: 000999|1072: | 1:125 |1759 1:931| 1°78 
1:60 |2:0 2304: 00126 | 913 1:205 |1482° | 2:059| 1:60 
138 |1:5 1728: 00161 | 732 1:288 |1188: | 2:187| 1:38 
1:13 |1:0000 |1152: 00250 | 5421 |1:426| 880:0 | 2:446| 1:13 
1:00 | "/854 904 "76 00324 | 4515 |1513] 75277 | 2:586| 1:0 
“16 | 44178 | 508:93 00578 | 293-0 |1746| 455:5 | 2:991| 75 
707 | :39250 | 45216 00651 | 268:0 |1:800| 435:2 | 5:081 707 
500 | :19635 | 22618 01292 | 1594 |2:139| 258:6 | 3:659; :500 
0000 | `454| :1618 186:39 01550 | 138:1 | 2248 | 2241 ‘454 | 0000 
000 | 425 | :1419 163:47 01766 | 1251 | 2323) 203:0 425 | 000 
00 | :380| 1154 130:64 02211 | 1057 |2:456| 171:4 380 | 00 
‘364 | 09842 | 113:37 02576 | 951 |2:'546| 1543 354 
О | :340| 09079 | 104:60 02795 | 894 |2:594| 1451 "340 0 
1 | ‘500; +07068 81:42 03597 | 740 |2755 | 1201 300 1 
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5 | :220, :03801 43°78 46:5 |3213| 75:5 ‘220 5 
6| :203| 03236 31:27 07849 | 41:27 |3:360 | 66° :203 6 
7| :180| 02544 29:3 08943 | 34:31 | 5:555 | 55° "180 7 
8 | :165| :02138 24:62 11857 | 30:25 | 3728| 49: 165 8 
9| 148} 01720 19:81 14643 | 25:28 | 3'878] 41: ‘148 9 
10 | :134| 014102 | 16:25 17919 | 22°12 | 4'133] 35° 1354| 10 
11 | :120| (011309 | 13:00 22418 | 18°74 |4:366| 30:41 120| 11 
12 | :109| :009331 | 10:74 27175 | 16°25 |4589] 26:38 109| 12 
15 | 095 | :007088 8:16 35769 | 13°09 | 4866| 21:25 095; 13 
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17 | :058| :002642 3:04 96052 6: 6:554| 102410: 058 17 
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Legal volts, 96 per cent. conductivity ; copper-heating of bare copper wire, 
emissivity = 00025 0.G.S, units, 
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TABLE a 
Showing Hours of Lighting throughout a Year of 8,760 hours. 
СЕЕ 

Daily lighting. : i E ls s 5 5 2 E 2 E 

|| 343A|<| aj] sijila jZ dla Â 
From sundown to 8 р.ш.................................. 125 89 | 67 | 36 6| — — 21 54 87 | 117 
" x ON 156 | 117 | 98 | 66 | 37 | 20 | 25 | s2 | 84 | 118 | 147 
Р w (queer 187 | 145 | 129 | 96 | 68 | 50 | 56 | 83 | 114 | 149 | 177 
M THES ar onar 218 | 173 | 160 | 126 | 99 | 80 | 87 | 114 | 144 | 180 | 207 
S a MM AA 249 | 201 | 191 | 156 | 130 | 110 | 118 | 145 | 174 | 211 | 237 
- ТА Гл] Ж, ИНИ — 311 | 257 | 255 | 216 | 192 | 170 | 180 | 207 | 234 | 273 | 297 
т $ „жоЛ a 575 | 313 | 316 | 276 | 254 | 230 | 242 | 269 | 294 | 335 | 357 
From 4 a.m, to випгїзе..........................ә..ь..5.. 125 | 92 | 69 | 32 3| — | - | 9 | 51 | 75 | 103 
n9 y ELA 98 64 38 2 | — — — — 21 44 73 

wb du "oce 65 36 7| — — — — — — 13 43 63 
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DISTRIBUTION AND NUMBER OF INCANDESCENT LAMPS FOR 
INDOOR USE. 


м 


In rooms with walls of medium dark or fairly light colour, the proportion of 
lamps suspended in the middle to lamps fixed on brackets against the walls should 
be as 3 to 1 or 3 to 2. 


To light a room brilliantly there should be a 16-candle lamp to every 33 cubic 
yards of space, or a 20-candle lamp to every forty cubic yards of space. 


B For ordinary illumination the number of lamps should be as per following 
table :— 


Dimensions of Room 
in yards. 


Number of Lamps, Height of Lamps 
each 8 to 10 candle-power. above Floor. 

Length. | Width. | Height. 
5:0 5:0 4:0 22 to 24 
6:0 6:0 4'8 2:4 to 2:6 
8:2 8:2 5:8 27 to 31 
11:0 11:0 1:5 31 to 34 
1377 187 10:4 38 to 42 
17:5 17:5 137 44 to 48 
21:0 21:0 15:4 51 to 5:8 
24-0 24:0 17:5 61 to 6:9 


With 16-candle ара 757, and with 20-candle lamps 65% of the above 
numbers will give an equal illumination. 

One Arc Lamp of 1,000 Standard Candles suffices for the Illumination of 
750 to 1,000 square yards in Cotton Mills, Weaving Mills, Printing and Book- 
binding Works, and similar Establishments ; 1,500 to 2,000 square yards in 
Engineering Shops; 6,000 to 8,000 square yards in Docks, Yards, and other open 
spaces ; 20,000 to 30,000 square yards for Street Lighting. 


COMPARISON OF CURRENT STANDARDS. 


Must be multiplied by the following 
numbers to be expressed in 


Ampere e но 
Mg. Copper in one minute 
Mg. Silver in one minute 
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COMPARISON BETWEEN ENGLISH STANDARD CANDLES AND 
FRENCH CARCELS. 


Standard Candle. Bec Carcel. Bec Carcel 
1 0:105 1 
2 0210 2 
3 0:315 3 
4 0:420 4 
5 0:525 5 
6 0:630 6 
7 0:735 7 
8 0:840 8 
9 0:945 9 

10 1:050 10 


Y 


COMPARISON BETWEEN ELECTRICAL VALUES AND ABSOLUTE 


MEASURE. 
MAUS C.G.8. Units Name. 
m 105 Megacoulomb. 
Quantity seien AA 10-1 Coulomb. 
РТУ 1077 Microcoulomb. 
ee 10° Megampere. 
Ситод une l dd 1071 Ampere. 
— 1077 Microampere. 
jueves 1015 Megohm. 
Resistance ..................|4 ...... 109 | Ohm. 
slates 10 Microhm. 
bs 104 Megavolt. 
Electromotive Force......|4 ...... 108 Volt. 
T 10? Microvolt. 
Re 1073 Megafarad. 
Capacity: cisma A sen 10 Farad. 
—— 10715 Microfarad. 
Energy ne 10? Voltampere. 


Work seen 107 Voltcoulomb. 


ЕАС АССА ЕЕЕ M —Ó—MÓM—ÓMÓMÓÓÓ— TT 
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DYNAMO MACHINES. 


It is our desire that this little work shall be allthat it professes to be. A 
mere list of names has certain advantages—but to these advantages we would add 
others; and we think a list of the various Dynamo and Electric Generators, with a 
few details of each machine, where obtainable, will be of service to those who may 
in the present orin the future require to use such machines. The information 
here given is, for the most part, obtained direct from the manufacturers. Unfor- 
tunately no concerted action has been taken by manufacturers to obtain a definite 
unit by which to describe a machine—hence the descriptions remain pretty much 
as given to us. In several cases no corrections have been sent to us, hence we are 
compelled to leave those lists from this issue. 


SIEMENS . 


ALTERNATE CURRENT MACHINES. 


For Arc or Incandescent Lamps (or both). For Incandescent Lamps. 
Typ e of dcn N nta Arc T of Өш 
Machine, volt-amperes, of 12 amperes. Mace volt-amperes. 


Lom ——— ———— A rs |) ts—————— — ¡ER u— JJ | EA TEE EEE нын КАБЫ EERE EEE 


Wo Wy 75,000 
D: 30,000 60 D ; 
W, Wu 

W, W, 

Wa 2 16 V 19,500 
D. 7,200 D. 

W, W 

_6 6,800 12 216 15,000 
Р, Ds 

W, Ww 

Ns 3.60 Y 18 9,000 
D, ,600 8 D. 
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SELF-REGULATING DYNAMOS, 
For Incandescent or Arc Lamps (or both) in Parallel Circuit. > 


Number of Incandescent 


1yporor Machme, Lamps of 20 c.-p. parallel. 


Output in volt-amperes. 


108,000 About 1,500 


48,000 „700 
24,000 350 
12,000 170 
7,200 100 
4,300 60 
2,800 40 
1,400 20 
800 12 


CROMPTON. 


Offices: 4, Mansion House-buildings, Queen Victoria-street, E.C. 
Works: Chelmsford. 


CoMPOUND OR SHUNT WOUND. 


QUICK SPEED. 


No. of E. M.F. One Approximate 
Mark, watts. in volts. H.P. кле сред 
2 3,000 52 5 1,300 
4 6,000 52 10 1,100 
6 8,100 105 14 1,100 
10 13,800 105 23 1,000 
15 21,000 105 33:5 1,000 
20 20,000 105 48 1,000 
30 42,600 105 68 900 
60 81,000 105 130 750 
SLOW SPEED. 
2 50 3,000 52 5 800 
4 100 6,000 52 10 800 
6 135 8,100 105 14 800 
10 230 13,800 105 23 100 
10 230 13,800 105 23 400 
15 350 21,000 105 93:5 500 
20 500 . 30,000 105 48 550 
30 710 42,600 105 68 500 


60 1,350 81,000 105 130 400 


N. B.—In all cases where the machines have to run for more than four hours continuously 
with a full load, it is recommended that a margin of 25 per cent. be allowed. 
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EDISON-HOPKINSON & EDISON. 
Offices : 57, Holborn-viaduct, E.C. 
EDISON-HOPKINSON. 


Swan Edison Swan И 
100 Volt | 110 Volt | 55 Volt | 2'& Over all 
А Lamps. Lamps. Z | Dimensions. 
$ | 16c.-p. | 16c.-p 
реш tion of 8 
ac e. 2 
vÉ i SÉ 2.5 а | 2 
С 953 © 553 E = * 
24 БА о 24 EA S E = 
<A 4 d 


10in. Long Armature Dyn.| 340 | 550 | 825| 450 | 900 
10in. do. do. do. |175 | 300 | 470) 250 | 500) ... |... 
8in. do. do. do. | 250|400/1000| 350 1100| 230| 550| 38 | 75 | 36 | 54 
10in. short do. do. 1250| ... |... | ... |... | 225) 830) 32 | 56 | 36 | 60 
10in. do. do. do. |175|300/1080| 250 '1200| 150; 700) 32 | 56 | 36 | 60 
10in. do. do. do. | 150 | 250 | 875 200 | 960| 130) 560! 32 | 56 | 36 | 60 
Tin. do. do. do. | 75 | 120 |1550 100 |1700 100 1700, 16 | 40 | 30 | 42 


Sin. long do. do. | 50| 85 |1700) 70 1850) 85/1850, 14 | 34 | 20 | 29 
5in. short do. do. | 19| 35 |1800) 30 1850) 30/1850, 6 | 24 | 22 | 34 
lOlin. special do. do. , 180} .. T 120} 800) ... | 46 | 281 55 
EDISON. 
L 112] ... |... | 150) 900| ... |... Sel 63 | 39 | 78 
C 900| ... |... |11400| 350) ... |... 153831162 [104 | 76 
G 23| ... | ... | 25/1900) ... |... | 94 32 | 36 | 46 
R 48| .. 5011600] ... | ... | 104 32 | 36 | 46 
T 93 |... |... | 100115001 ... |... | 15 | 46 | 36 | 52 
(S8 180| ... |... | 2001300! ... |... | 354) 64 | 42 | 65 
Y 280| ... |... | 3001120| ... |... | 46 | 70 | 48 | 65 
H 400 |... |... | 4001060| ... |... | 62 | 77 | 42 | 76 


FERRANTI DYNAMOS. 


Sole Manufacturers: The Hammond Electric Light and Power Supply Company, 
Limited. 


Offices and Works: Appold-street, Finsbury, EC. 


Watts 


No. at 
100 volts. 


140,000 
70,000 
35,000 
21,000 
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GÜLCHER DYNAMOS. 
" Offices : 4, Coleman-st., London, Е.С. Works: Battersea Foundry, London, S.W. 
Gülcher Dynamo Machines (Ordinary). 


"APEX 45 : d Cone 

28| S m E | No. of Arc Lamps. | & . | © © g | Extreme Dimensions. 

ЧЕТЕ 4$ Hi ————— 

EE Бы E O.-P. | €.-». | 0.-P. FE El i E 5 t g 

ad В СЕ 2,500 | 1,000 | 450 | < 1 El $ E 
No. 1| 65 | 1,625 1 3 6 | 25 [151 |:199 |1' 5", 2' 6"|2' 0” 
No. 2| 65 | 2,600 2 5 | 10 | 49 | 172 |:164 |1' 8"|2'11"|2' 3” 
No. 3| 65 | 4,225 4 8 | 16 | 7:5 |:087 |:088 |? 0"|3' 6”|9 9" 
No. 4| 65 | 8,450 8 | 16 | 32 |14°5 |:064 |:068 |2' 5”|4' 97|3' 3” 
No. 5| 65 114,950 15 | 29 | 58 |28°0 |:065 |:054 |3' 0"|5' 2"|4' 1" 


WESTON DYNAMOS. 


Offices : Maxim-Weston Electric Company, 32, Queen Vietoria-street, 
London, E.C. Works: Holywell Lane, London, E.C. 
The letters indicating type are our own. 
Example for 12 Arc Lamps. (Weston.) 


E.M.F, Output | 
{ їп eed Horse-power. | Floor Space. | Speed. 


a i 
Terminals.| volt-amp. 


5,850 12 10 9 9"x4'0"| 1,000 


For Incamdescent Lights. (Maxim.) 


60 1,200 30 2-75 1: 8x2 6 | 1,500 
60 2,350 | 60 5-50 110x210 | 1,300 
WM, | 60 5,550 150 14- 2 x310 | 1,000 
WM, | 60 9,600 250 22:50 29: x310 | 1,050 


For Incandescent Lamps. (Self-Regulating Weston’s. ) 


EMF. Volt-amperes. | 16.c.-p. lamps. H.-P, Speed. 


60 35 3°25 1,500 
60 70 6°50 1,300 
60 125 12: 1,100 
60 240 22: 900 
60 600 bb: 750 


Our 8 c.-p. Lamps can be run on the same circuit, and of those the above or Maxim 
Dynamos can run one-third more. 
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ARC LAMPS. 


nn 


SIEMENS, 
Offices : 12, Queen Anne’s-gate, Westminster, S.W. 
Works: Woolwich. 


As Messrs. Siemens Bros. and Co. construct their lamps to work with any 
particular current and electromotive forca that may be required under particular 
circumstances, we are unable to give the requisite data for their lamps. 


GÜLCHER. 


Offlees : 4, Coleman-street, E.C. 
Works : Battersea Foundry, S.W. 


Candle- Time of E. M.F. at 

Type. Description. power Burning Terminals 

actual. in hours. - of lamp. 
No. 1A | Single Carbon >... 2,300 8 45 
No. 2A Ditto ec 1,000 8 45 
No. 3A Ditto er 450 8 45 
No. 1B Ditto Vis 2,900 16 4b 
No. 2B Ditto ais 1,000 16 45 
No. 3B Ditto SN 450 16 45 
No. 1B | Double Carbon ... 2,300 16 45 
No. 2B Ditto i 1,000 16 45 
No. 8B Ditto wee 450 16 45 
_ Search Lamp... 2,500 6 45 

LEVER. 
Offices : Bowdon, Cheshire; and 87, Euston-road, N.W. 
Candle- EA Current E.M.F. | Resistance 
| in t of Arc 


Type. Description. power : а 
| а | nominal. rien amperes. Terminals] in ohms. 


Single Carbon ... 


1,000 7 10 30 3 
Ditto. ... | 2,000 7 14 40 2 (approx. 
For Series 
Machines. | 1,500 7 14 30 22 ,, 
Single Carbon : 
oubleCarbon... | 2,000 16 14 40 9.3 


- No. Sand 4 are provided with New Patent Automatic '! Cut-ous.” 
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JABLOCHKOFF. 
Offices and Works: 36, Albert Embankment, Lambeth, S.E. 
C.-P. | Length of | Diameter | Time of | Current | E.M.F. istan 
Type. actual. Candle. ¡of Carton. ' Burning. A a ro Ohms. 
cms. m.m. hours 
Candle 400 25 4 15 50 6:5 
WESTON. 
Offices: 32, Queen Victoria Street, E.C. 
Candle- Time of Current 
Koss : . E. M.F. at 
; Description. wer Burnin in : 
ix nominal in hours. amperes. Terminals. 
No. 1 | Single Carbon >... 1,466 6 19 30 
No. 2 Double Carbon ... 1,466 14 19 30 


INCANDESCENT LAMPS. 


—— dp ———— 


EDISON AND EDISON-SWAN. 
Offices: 56, Holborn-viaduct, London, E.C. 


EDISON. EDISON-S WAN. 
Candle-power. Electromotive Force. Candle-power. Electromotive Force. 
8 48 to 55 Volts. 8 45 to 60 95-110 
10 89 99 110 9 *16 39 939) 39 99 
16 50 9з 99 39 99 
32 100 99 » э) ” 


* Formerly] known as 20 с.-р. nominal. 


MAXIM. 
Offices: 32, Queen Victoria Street, London, E.C. 
Works: Holywell Lane, London, E.C. 


Type. E. M.F. in volts. Current in amperes. Candle-power. 


T 60 1:2 30 to 35 
— | 60 1:6 40 to 50* 
a 52 7 20 
65 ‘BB 10 


- '* Most economical. 
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CROOKFES. 
Manufactured by the Gülcher Company. 
Offices : 4, Coleman-street, London, E.C. 
Works : Battersea Foundry, London, S.W. 
E.M.F C t Candle- 
Type. (volts). opere) Pat > Watts. 
a 16 99 4 147 
B 32 :92 8 29-4 
y 45 1:33 16 60 
y 65 :99 16 60 
D 100 :65 20 65 
€ 65 1:8 32 120 
WOODHOUSE & RAWSON, 
Office: 11, Queen Victoria-street, London, E.C. 
Works: Cadby Hall, Hammersmith-road, W. 
+ i. E. of Lamps Usual 
Description. г irre usually Size of 
if required, nn an 
Extra Special Surgical .................. 2 to 5 2:5 to 3:5 "x y 
Special dO. ^ азыр ынкы 2:4 to 5 Do. 4" x ту” 
Round dO ¡armas Do. Do. 4 
Flat do © ess Do. Do. i x X" 
Fairy Lamps nun 2 to 10 3 to 5 i 

2 to 3 Candle-Power Lamps ......... 3 to 10 3 to 6 14” 

б до. dO, csm 5 to 30 8 to 14 1i" 

7 do. do: —— ess 7 to 45 10to16 |  ...... 
10 do. dó.. к 10 to 60 14to60 |  ...... 
15 ао. dö шеш 15 to 100 | ce Ш... 
20 до. do. low E.M.F. 20 to 70 38, 40, 45 | u. 

48,50,59 | u 
54,58,60 | ...... 

20 Candle-Power Lamps, high E. M.F. 95 to 120 |100, 105, 110| ...... 
25 do. dO; we 25 to 120 40 to 100 |  ...... 
50 do. dO.. sacd 25 to 200 40 to 100 |  ...... 
100 do. dO. ok 25 to 200 40 to 100 | | ...... 


XXX. 
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FORBIGN AND COLONIAL TELEGRAPH TARIFFS. 


NOTE. син en E.T. Pe after the names of towns si 
en dix Ter Co. ; 


D. T C. Direct S 
Am. Central a 
West Coast of America Tel. Co.: “а At. C.C., for Atlantic Cable Com 
viz. American Tel. and Cable Co., leased and worked by the 


Panama Tel. Co. ; me and S. 


Tel. Co., Compagnie 


Francaise du Télegraphe de Paris à New York, and the Direct 


Western Ey Tel. Co.. 


per Eastern Tel. Co.'s lines; in the 
. and B.T. o for waten and Pana 


dia and 


es, Bat which th dor are four— 
Anglo-American 
vy x State: 


Cable Co. Te egrams o ‚longer by the route marked (*) than by Direct Cable, as they are forwarde 


on from Madeira and St. V 
following list, look for the name o 
are from London, 


incent b ў steamer. 


Names of Towns, dc. Per Word 
Aden (Е.Т.С.)............................. 8 9 
Alabama, U.S. 2 3t СО) west 2 5 
Alexandria (E. T. C. )........................ 17 
Algeria and TR viá Malta (E.T. C. ) 10 
Amoy (G. N. T.C. and 1,U.T.C.)... 8 4 
Antigua, West Indies (At. C.C. & W.L 

and P. 1.0.) en nee 12 0 
Antofagasta (At. C.C., W.C. of Am. 

T.C., and C. and S. Am. T.C.) .. 13 3 
Arequi a (At. C.C., W.C. of Am. T.C., 

ac. and 8. Am. DON: 13 1 
ee Republic... 9 0 
Arica (At. C.C., W.C. of Am. T.C., and 

C. and S. Am. Т.С.) .................. 12 5 
Arizona, U.S.A. (At. С.С.)............... 2 10 
Arkansas, U.S.A. (At. С.С) ............ 2 8 
Australian Colonies (see under their | 

respective names). 

Bahia M RM B.S.T.C., & W. and 

B T.) docete cob uei Eee 9 10 
Barbadoes, West Indies (At. C.C. and 

МД апа PTC.) can 18 10 
Beloochistan, Persian Gulf (LU.T.C.) 4 2 
Berbice, British Guiana (At. C.C., and 

W.I. and Р.Т.С.)........................ 16 1 
Bombay (E.T. C. and 1.U.T.C.)... 47 
Buenaventura (At. C.C., W.C. of Am. 

T. C., and C. and 8. Am. TG) us 0 8 
Buenos Ayres (At. C.C., W.C. of Àm. 

T.C., & C. & S. Am. Т.С. ............ 9 0 
Bushire, Persian Gulf (LU. T.C.) ...... 2 9 
Cairo (E. dV om qut 1 10 
Calcutta (E. T.C. and LU.T.C.)......... 4 7 
California, U.S.A. (At. C.C.)............ 2 10 
Callao (At. C.C., W.C. of Am. T.C., 

and C. and S. Am. T.C.) ............... 9 8 
Canada, East and West (At. C.C.)...... 2 0 
Canary Islands (E.T.C., or D.S.T.C., 

and S.N.S. T.C.) ................ eee 1 74 
Cape Breton (At. С.С.) .................. 2 0 
Cape Colony and Griqualand, viá 

Madeira (E.T.C.) ................. ...... 1 10* 
Cape Colony, Griqualand West and 

гапи Free State, by direct cable 

ОЧНО oC 8 11 
Cape Colony, viá St. Vincent (E.T.C.) 4 3* 
Ceylon (E.T.C. and LU.T.C.) ......... 4 10 
Chios (see Scio). 

Cochin China (E.T.C. andLU.T.C.).. 7 8 
Colon (At. C.C., and C. and S.A.T.C.) 6 2 
Colorado Territor (At. С.С.) :— 

Denver and Leadville ............... 2 5 

Other places ........................... 2 10 
Columbia, District of, "c 8. a TF C.C.) 2 2 
Columbia, British (At. C ass 8 1 
Connecticut, U.S.A. (A At. ©. С. Js РИЯ 2 0 


Constantinople (1 V. ‚С. ) AR TR LO 


Names of Towns, dic. 
Corfu, Greece (E. T. C.)..................... 
Corsica (EK. T.C.) езен 
Costa Rica, Cent. Am. (At. C.C., and 
C. and S. Am. T.C.) 
Crete (E. T. C. à 
rus (E. T. O) A 
Dakotah fedus U.S.A. (At. C.C.) 
Delagoa Bay (Е.Т.С.)..................... 
Delaware, U.S.A. (At. С.С.) ............ 
Demerara, British Guiana (At. C.C., 
and W.I. and Р.Т.С.).................. 
Denmark (б. N. T.C.) ..................... 
Dominica, West Indies (At. C.C., and 
W.L and P DG. aan 
Durban (E. T.C.) by direct cable ...... 
Other rara in Майа. oci ues 
Ecuador, S CY (At. C.C., and C. 
and S. Am. T.C. Y 
Florida (At. C.C.) 
Lake City, Pie & Talahassee 
All other places ....................... 
France and Corsica (E. T.C.) ............ 
Georgia, U.S.A. (At. C.C.).............-. 
Gibraltar (E. T.C. and D.S. T.C.) ...... 
Greece, mainland, viá Malta (E.T.C.) 
Grenada, West Indies (At. C.C., and 
W.L and P. T.C.) rece En 
Guadeloupe, West Indies (At. C.C., 
and W.I. and P. T.C.) .................. 
Guatemala, Cent. Am. (At. C.C., and 
C. and S. Am. T.C. pac 
Havana, Cuba (At. C.C.).................. 
Honduras, Cent. Am. (At. C.C., and 
C. and S. Am. T.C. 


e.e.0.000000800000000000000000000 


**09900060060060000000299€9 


Idaho Tor tory) U.S.A. (At. С.С.) .. 
Illinois, U.S.A. (At. C.C.) ............... 
India (E. Т.С. and 1.U.T.C.) :— 
Stations west of Chittagong 
Stations east of Chittagong & Ceylon 
Indian Territory, U.S.A. as CC. 
Indiana, U.S.A. (At. С.С.)............. 
Iowa, U.S.A. (At. C.C.) ............. 
Iquique, So. America (At. C.C., C. and 
S. Am. T.C., and W.C. of Am. T.C. 
Italy and Sardinia, vid. Malta (E.T. C.) 
Jamaica, West Indies (At. C.C., and 
W.I. and P. T.O.)............ €— I 
Japan (G. N.T.C.)...... азаны: 
Japan, all stations (E. T.C. & I.U. T.C. 
Java and Sumatra, all stations (E. T. б, 
and LUTON acid dare Ei 
Kansas Territory, U.S.A. (At. C.C. " 
Kentucky, U.S.A. (At. C.C.) ............ 
Libertad (At. C.C., W.C. of Am. T.C., 
and O, and 8, Am, Т. О.) ае аө oe 


If the name of a particular town cannot be found in the 
the Country or State in which it is situate. The Tariffs given below 


Per Word 
l 2 


В CODD ы ы O 
— 


о 
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a 
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to ow 
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Names of Towns, «o. Per Word ames of Towns, Per Word 
Lima (At. C.C., C. and 8. Am. T.C., башайы (E. T.C. and I. U T.C)...... 10 10 
and W.C. of Am. '.С.)............... 8 Rangoon,viáPenang(E.T.C.&LU.T.C.) 7 4 
Louisiana (At, С.С.) :— Rhode Island, U.S.A. (At. С.С.) ...... 2 0 
New Orleans ............ es 2 5 Rhodes (E. T. С) car pue УУ НОК: 7 
Other places ..................:........ 2 8 | Riode Janeiro (At. C.C. and C. and S. 
Madeira (E. T. C., and DSTO) ss 1 7 AUTO J oa 9 10 
Madras (E. T. C. and LU.T.C. RE 47 Russia in Europe (G. N. T. C.) .. 0 9 
Madrid and any station in Spain, Russia in Caucasus (G. N. T. C. y. Bet 011 
DIST Oasen 06 St. Croix, West Indies (At. C.C., and 
Maine, Ü S. As (At oC. 0.) PE 2. 0 WEM P E 6.) eo cose ees 11 3 
Malacca (E.T.C., and L U. TG). oes e 3 St. Kitts, West Indies (At. C.C.. aud 
Malta (E. T.C.) ete ee EHE nS ce 0 8 W.l.and PEC. re 11 9 
Manila (E. T. C., G. N. T. C., & I.U. T. à ) 10 0 | St. Lucia, West Indies (At. C.C., and 
Manitoba Territo , U.S. A. (At. C.C.) 2 8 W.L and P.T.C.) ........................ 13 1 
Maranham (E. T.C., "BS.T.C., and W. St. Pierre, Miquelon (At. C.C.).. 1 6 
and.D. E.G.) seien 12 4 St. Thomas, West Indies (At. C. C.).. 11 0 
Martinique, West Indies (At. C.C., and St. Vincent, (West Indies) — — a 13 4 
WEDER TOT 12 10 St. Vincent (E.T.C. and B.S.T.C.) ... 4 0 
Maryland, U.S.A. (At. C.O.) ............ 2 2 | Salina Cruz (At. C.C., W.C. of Am. 
Massachusetts, U.S.A. (At. C.C.) ... 2 0 T.C., and C. and S. Am. T.C.).. 4 9 
Mexico City (At. СС оов 4 3 San Juan del Sur (At. C.C., W. C. of 
Michigan, U.S.A. (At. C.C.) ............ 2 3 Am. T.C., and C. and S. Am. T.C) 6 2 
Minnesota, U.S.A. (At. С.С.) ......... 2 8 Santa Elena (At. C.C., W.C. of Am. 
Mississippi, U.S.A. (At. (E) жыз 2 5 T. C., and C. and 8. Am. а 9 4 
Missouri (At. C.C.) :— Sardinia, vid Malta (E.T. C.) .. a 1 20 
St. Louis .............. OC T 2 8 Scio (Chios) (B ы ал o is 1 3) 
Other places ........................... 2 8 Shanghai(E. T. C.,G. N. T. C., £I. U. T. C. C.) 8 4 
Mollendo (At. C.C., W.C. of Am. Т.С., Singapore T T. C., and LU. T.C. Jus 6 5 
and C. and S. Am. T. C. Vine 12 3 Souakim (E.T.C. у. A E 2 6 
Montana Territory, U.S.A. (At. С.С. ) 2 10 South Australia (E. T.C., and I. U. T. C. +) 10 8 
Montevideo & other Stations in Uruguay South Carolina, U.S. A. (At. C.C.)... 2 5 
(At. С.С. & C. S. Am. T.C.).. 11 1 Spain, any station (D.S. T.C.) Tm 0 6 
Mozambique and nes Bey (E.T. C. ) 8 10 Spain, viá Barcelona (D.S. T. C. ue 0 8) 
Natal and Orange Free State, vid Spain, vid Vigo (E. T.C.) .. Aum. 0. 20 
Maderia (E. T.C.) 2 0* | Spain, víá Gibraltar (E. T. C. ).. 0 84 
Natal and Orange ) gres State vid St. Suez (CE, TO) nee: 1 10 
Vincent (E.T.C.) .................. 4 5* | Sweden (G. N. T.C.) ........................ 0 54 
Natal (see Durban). Syra, Greece (E. T.C.) ..................... 1 5 
Nebraska Territory, U.S.A. (At. С.С.) 2 8 Tacna (At. C. C, W.C. of Am. T.C, . 
Nevada Territory, U.S.A. А! С.С. ale 2 10 and C. and S. Am. Т.С.) ............ 13 9 
New Brunswick (At. C.C.)... 2 0 Tampico, Mexico (At. С.С.) ............ 3 7 
Newfoundland (At. С.С.) ............. 1 6 Tasmania (E. T.C., and 1.U.T.C.).. 10 8 
New Hampshire, U.S.A. (At. С.С.) . 2 0 Tennessee, U.S.A. (At. СО PA 2 5 
New Jersey, U.S.A. (At. С.С.) ...... 2 2 Texas (AO rai a 2 8 
New Mexico (At. С.С.) .................. 2 10 Transvaal (E.T.C.) ........................ 9 1 
New South Wales (E.T.C., & I.U. T.C.) 10 10 Trinidad, West Indies (At. C.C., and 
New York City (At. ^ Осада 2 0 W.I. and P. T. C. o 14 3 
New Zealand (E.T.C. £ LU.T.C.) 11 10 m (ETC) Hertel 1 4 
North Carolina, U.S. A. ER 25 Turkey in Asia, Interior (G.N.T.C.)... 1 14 
North-West Territory ..................... 3 1 Turkey in Asia, Seaports (G. N. T. C. n 1 0 
Norway (G.N.T.C.) ....................... 0 4 Turkey in Europe (G. N. T. C.)... 0 104 
Nova Scotia (At. C. XAN ua. 2-0 Turkey, Inland (Е.Т.С.).................. 1 8 
Ohio, U.S.A. (At. С.С.) .................. 2 8 Turkey, Seaports, vid Malta and Zante 
Oregon, U.S.A. (At. €.C.) ............... 2 10 PA A ЗРЕВРИГЕ ТИИ ИРУ 1 5) 
Panama (At. С.С. C. & 8. Am. T.C) 6 2 Utah Territory, U.S. A. (At. C. C) .. 210 
Para (E. T.C., B.S. T.C, & W.& B. T.C.) 13 7 Valparaiso. and other stations in Chili 
Payta (At. C.C., W.C. of Am. T.C.,and (At. C.C., and W.C. of Am. T.C.) 10 8 
б. and S. Am. Т.С.) .................. 10 0 Vancouver Island (At. OIC) noces 8 1 
Penang (E. T.C.) and I.U.T. C. 5 7 Venezuela, So. Am. (At. C.C. and C. 
Pennsylvania, U.S.A. (At. C.C. ) Kies 2 2 and S. Аш. Т.С.)........................ 6 11 
Pernambuco (E.T.C., B.S.T.C., and Vera Cruz, Mexico (At. C.C.)............ 4 0 
AA AA 9 0 Vermont, U.S.A. (At. С.С.) ............ 2 0 
Persia, all stations PEDE Bushire Victoria (E. T.C. and 1.U.T.C.)......... 10 8 
(LIU. T. C.) .. 1. 7 Virginia, U.S.A. (At. С.С.) ............ 2 3 
Persia, vid Malta (E. T. С. ).. 2 6 Washington Territory, U.S.A.(At.C.C.) 2 10 
Persian Gulf (IU. T. C.) :— West Australia (E. T.C.., and 1.U.T.C.) 10 8 
Büshire sesos 2 9 Wisconsin, U.S.A. (At. "С.С. ) :— 
Beloochistan ........................... 4 2 Milwaukee. aa 2 8 
Porto Rico, West Indies Mu C.C., pane Other р!асез.............................. 2 8 
W.I. and P.T.C.).. 10 11 Wyoming, U.S.A. (At. C.C.)............ 210 
Port Said (E.T.C.) ........................ 1 10 Zante, Greece (E.T,C.)..................... 1 4 
Portugal, anystation(D. S. T. C сЕ Т.С.) 0 6% | Zanzibar (Е.Т.С.)........................... 7 9 
Prince Edward Island (At. О.С.) ...... 2 0 
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THE WORLD'S CABLE FLEET. 


The following Table the Names and other Information concerning the Vessels engaged in Cable-laying throughout the World, 
mont di a e the Companies Owning them. 


SHIP. 


88 ез . 
88 EN ; 
ss Caroline . 
ss Chiltern . 
ss Dacia 
ss Duchess of Marl- 


ss Faraday . 


ss Grappler. 

ss Great Northern 
ss International . 
ss John Pender . 


H.M.’s t.s. Monarch . 
ss Norseman . . 

ss H. C. Oersted . . 
ss Pouyer-Quertier . 
ss Retriever 

twin screw Scotia . 

ss Seine . . 

tw sc Sherard Osborn 
ss Silvertown . . . 


ss Store Nordiske. 


ss Viking 
ss Volta. 


COMPANY. 


Eastern Extension . . 
Tele тарі rn and Maintenance 

He E 

Een. "XA 

India Rubber, Gutta Percha, & Telegraph Works 


West India and Panama . 
Eastern. 
Siemens' 


West India and лаша : 

Eastern and South African . 

India Rubber, Gutta Percha, & Telegraph Works 
Eastern. . ; 
Telegraph Construction and Maintenance 
Eastern Extension . . . 

Anglo-American . 

General Post Office . 

Western and Brazilian. . 

Great Northern oe Company . 

Paris and New York 

West Coast of America А 

Telegraph Construction and Maintenance 
Telegraph Construction and Maintenance 
Eastern Extension . . 

India Rubber, Gutta Percha, & Telegraph Works 


. | Great Northern Telegraph Company . 


Western and Brazilian . 
Eastern. . . 


Gross 


H.-P. 
TONNAGE.| NOMINAL, 


USUAL 
STATION. 


c — Ба OY  --cc ——— ——— ————————————Á———À——-— 


т These figures indicate the tons pan + Effective horse-power. 


C. O. Madge. 
A. Kellett 


W. Goodsall . 


W. A. Tindall . 


J. Farrier. 
G. Pattison . 
P. Le Fanu . 
W. Symes. 


A. H. Richardson 


Einar Suenson . | 
W. F. Wardroper 


G. Pattison . 


London 
N. Woolwich. 


Silvertown. 
West Indies. 


Mediterranean. 
Siemens' Works. 
Woolwich. 
West Indies. 
Zanzibar. 
Silvertown. 


Shanghai. 
Monte Video. 
Mediterran 
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LIST OF 
LOCAL AUTHORITIES AND THEIR CHIEF OFFICERS, 
IN LONDON AND THE PROVINCES. 


LONDON. 


NorE.—For Local Boards in Middlesex, Surrey, &c., see COUNTRY List. 


BATTERSEA VESTRY, Lammas Hall, Bridge-road, Battersea, S.W.—T. Harrap 
clerk; J. T. Pilditch, Surveyor, Stone-yard, Bridge-road, West Battersea 
surveyor. 

BERMONDSEY VESTRY, Town Hall, Spa-road, S.E.—J. Harrison, clerk and solicitor ; 
G. Elkington, surveyor. 

BETHNAL GREEN VESTRY, Church-row, Bethnal Green, E.—R. Voss, clerk ; F. W. 
Barratt, surveyor. 

CAMBERWELL VESTRY, Peckham-road, S.E.—G. W. Marsden, vestry clerk; J. С 
Reynolds, surveyor. 

CHELSEA VESTRY, King’s-road, S.W.—J. E. Salway, clerk; G. R. Strachan, C.E., 
surveyor. 

CLERKENWELL VESTRY, 58, Rosoman-street, E.C.—R. Paget, clerk ; William Iron, 
surveyor. 

COMMISSIONERS OF SEWERS, Guildhall, E.C.—H. Blake, principal clerk ; Lieut.- 
Colonel W. Haywood, C.E., engineer. 

CORPORATION OF LONDON, Guildhall, E.C.—Sir J. B. Monckton, town clerk ; 
H. Jones, architect. 

FuLHAM District Волвр or Works, Broadway House, Hammersmith, W.— 
Thomas E. Jones, clerk; A. C. Bean, surveyor. 

GREENWICH DISTRICT BOARD OF WORKS, Greenwich-road, S.E.—J. Spencer, clerk ; 
J. Nidd Smith, engineer and surveyor, and J. R. Howard, road surveyor. 
Hackney District BOARD OF Wonks, Town Hall, Mare-street, Hackney, E.—R. 

Ellis, clerk ; J. Lovegrove, surveyor. 

HAMPSTEAD VESTRY, Haverstock Hill N.W.—T. Bridger, clerk; C. H. Lowe, 
surveyor. 

HOLBORN District BoARD or Works, Town Hall, Gray’s Inn-road, W.C.—S. W. 
Hopwood, clerk; L. H. Isaacs, surveyor. 

ISLINGTON VESTRY, Vestry Hall, Upper-street, Islington, N.—William Francis 
0. clerk ; C. Higgins. Assoc. M.LC.E., and J. P. Barber, Surveyor of 

ighways. 

KENSINGTON VESTRY, Town Hall, Kensington High-street, W.—G. C. Harding, 
clerk ; W. Weaver, C.E., surveyor. 

LAMBETH VESTRY, Vestry Hall, Kennington Green, S.E.—H. J. Smith, clerk ; H. 
M'Intosh, surveyor. | 

LEWISHAM District BoARD oF Works, Catford, S.E.—H. S. Winnett, clerk; J. 
Carline, C.E., surveyor. 

LIMEHOUSE District BOARD OF Works, White Horse-street, Commercial-road, E.— 
T. W. Ratcliff, clerk ; C. Dunch, surveyor. 

MILE END Vestry, Vestry Hall, Bancroft-road, E.—M. Jutsum, clerk; J. M. 
Knight, surveyor. 

NEWINGTON Vestry, Vestry Hall, Walworth-road, S.E.—L. J. Dunham, clerk ; J. 
Gledhill, surveyor. 


PADDINGTON VESTRY, Vestry Hall, Harrow-road, W.—F. Dethridge, clerk; G. F. 
Stevens, surveyor. 

PLUMSTEAD District BOARD oF Works, Old Charlton, S.E.—G. Whale, clerk ; 
F. F. Thorne, E. L. Rumble, and J. L. Bennett, surveyors. (Note.—This Board 
includes the parishes of Charlton, Fltham, Kidbrook, Lee, and Plumstead.) 
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PLUMSTEAD VESTRY.—Parochial Offices, Maxey-road, Plumstead, S.E.—Edwin 
Hughes, clerk. 

PoPLAR DisTRicT BOARD OF WoRKS., 117,'High-street, Poplar, E. —W. Н. Farnfeld, 
clerk ; R. Parker, surveyor. 

RoTHERHITE VESTRY, 82, Paradise-street, Rotherhithe, S.E.—J. J. Stokes, clerk ; 
G. Legg and E. Thomas, surveyors. 

SHOREDITCH VESTRY, Town Hall, Old-street, E.C. —E. Walker, clerk ; С. С, Perrett, 
surveyor. 

ST. GEORGE’S-IN-THE-EAST VESTRY, Vestry Hall, Cable-street, E.—T. С. Harrison, 
clerk; С. A. Wilson, surveyor. 

St. GEORGE’S (HANOVER-SQUARE) VESTRY, Mount-street, Grosvenor-square, W.—J. 
H. Smith, clerk ; G. Livingstone, C.E., surveyor. | 

ST. GILES'S AND ST. GEORGE'S (BLOOMSBURY) DisTRICT BOARD OF WORKS, 197, 
High Holborn, W.C.—H. C. Jones, clerk ; G. Wallace, surveyor. 

ST. GEORGE-THE-MARTYR (SOUTHWARK) VESTRY, Vestry Hall, Borough-road, S.E — 
A. Miller, clerk ; A. M. Hiscocks, surveyor. | 

ST. JAMES'S (WESTMINSTER) VESTRY, Vestry Hall, Piccadilly —H. Wilkins, clerk ; 
H. Monson, surveyor. 

Sr. LUkES VESTRY, Vestry Hall, City-road, E.C.—G. W. Preston, clerk ; A. Allen, 
jun., surveyor. 

ST. MARTIN-IN-THE-FIELDS VESTRY, Vestry Hall, St. Martin's-place, W.C.—G. W. 
Murnane, clerk ; H. Jacques, surveyor. 

ST. MARYLEBONE VESTRY, Court House, Marylebone-lane, W.—W. E. Greenwell, 
clerk ; H. Tomkins, surveyor. ! 

ST. OLAVE DISTRICT BOARD OF WORKS (SOUTHWARK), 86, Queen Elizabeth-street, 
Southwark, S.E.—Edric Bayley, clerk; G. W. Thompson, C.E., surveyor. 

ST. PANCRAS VESTRY, Vestry Hall, Pancras-road, St. Pancras, N.W.—T. E. Gibb, 
clerk ; W. B. Scott, C.E., surveyor. 

ST. SAVIOUR'S DISTRICT BOARD OF WORKS, 3, Emerson-street, Bankside, S,E.—W. 
H. Atkins, clerk ; G. R. Norrish, surveyor. 

STRAND DISTRICT BOARD OF WORKS, 5, Tavistock-street, Covent Garden.—T. M. 
Jenkins, solicitor and clerk ; A. Ventris, Assoc. Memb. Inst. C.E., surveyor. 

WANDSWORTH DISTRICT BOARD OF WORKS, Battersea-rise, S. W.—Henry G. Hills, 
clerk; J. T. Pilditch (Battersea) A. Southam (Clapham), J. C. Radford 
(Putney), J. Barber (Streatham and Tooting) A. Dobson (Wandsworth), 
surveyors. 

WESTMINSTER DisrRIOT BOARD OF Works, Town Hall, Caxton-street, Victoria- 
street, S.W.—Jno. E. Smith, clerk; G. К. W. Wheeler, Assoc. M.IC.E, 
surveyor. 

WHITECHAPEL DISTRICT BOARD OF WORKS, 15, Great Alie-street, E.—A. Turner, 
clerk ; W. L. Riviere, surveyor. 


COUNTRY. 


Norr. —Only those towns having a population of 10,000 and upwards are included in the 
following list. 


(B.) indicates Borough. (І. В.) Local Board. (I.C.) Improvement Commissioners. 


ABERDARE (GLAMORGAN).—(L. B.) Pop. 33,804. R. Orton Gery, clerk ; Thomas 
Lloyd Edwards, surveyor. 

ABERSYCHAN (MoN.)—(L. B.) Pop. 13,494. J. H. Wainwright, clerk, Club 
Chambers, Pontypool ; Enoch Cooke, surveyor. 

ACCRINGTON (LANCS.).—(B.) Pop. 31,435. W. Smith, mayor; E. Whittaker, 
town clerk ; E. Knowles, surveyor. 

ACTON (MIDDLESEX).—(L. B.) Pop. 17,100. A. Hemsley, 5, Court-yard, Albany 
and Little Ealing, clerk ; C. N. Lailey, surveyor. 
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ALDERSHOT (HANTS.).—(L. B.) Pop. 20,140. W. E. Foster, clerk ; W. L. Coulson, 
surveyor. 

ALTRINCHAM (CHESHIRE).—(L. B.) Pop 11,249. J. Stokoe, clerk and surveyor. 

ALVERSTOKE (HANTS).—(L. B.) Pop. 21,571. Н. Compigne, Gosport, clerk ; W. 
H. Fry, surveyor. | 

ASHTON-UNDER-LYNE (LANCS.).—(B.) Pop. 37,040. James Walker, mayor; C. 
Gartside, town clerk ; J. T. Earnshaw, surveyor. 

ASTON MANOR (WARWICKSHIRE).—(L. B.) Pop. 53,844. J. Ansell, 38, Waterloo- 
street, Birmingham, clerk ; W. A. Davies, surveyor. 

ATHERTON (LANCS.).—(L. B.) Pop. 12,602. D. Schofield, clerk and surveyor. 

AUDLEY (STAFFS.)—(L. B.) Pop. 11,205. Т. Sherratt, Kidsgrove, clerk; К. 
Rigby, Audley, surveyor. 


Bacup (Lancs.).—(B.) Pop. 25,034. Wm. Jas. Clegg, mayor; J. Heyworth 
Christchurch-street, Bacup, clerk ; John Wilson, C.E., surveyor. 

BALSALL HEATH (WORCESTERSHIRE).—(L. B.) Pop. 22,497. B. Weekes, 14, 
Temple-street, Birmingham, clerk ; Sam Owen, surveyor. 

BANBURY (Oxon.)—(L. B.) Pop. 12,014; George Stevens, mayor; Thomas Pain, 
clerk ; Thomas Garrett, surveyor. | 

BARNSLEY (YoRKS.).—(B.) Pop. 30,500. Н. Piggott, mayor; Н. Horsfield, town 
clerk ; J. H. Taylor, surveyor. 

BARNSTAPLE (DEVON).—(B.) Pop. 12,283. Lionel Bencraft, mayor ; James Bosson, 
town clerk; R. D. Gould, surveyor. 

BARROW-IN-FURNESS (LANCS.).—(B.) Pop. 50,000. John Fell, mayor; С. Е. 
Preston, town clerk ; W. H. Fox, engineer and surveyor. 

BARTON (NEAR MANCHESTER).—(L. B.) Pop. 25,000. G. Trenbath, Patricroft, 
near Manchester, clerk ; T. Heywood, surveyor. 

BATH (SoMERSET).—(B.) Pop. 51,814. Handel Copham, mayor; J. Stone, town 
clerk ; G. J. Parfitt, surveyor. 

BATLEY iuc mU Pop. 30,000. Jno. Joseph Jubb, mayor; J. A. Deane, 
town clerk ; J. W. Horsfield, surveyor. 

BECKENHAM (KENT).—(L. B.) Pop. 16,500. F. Stevens, clerk; G. B. Carlton, 
C.E., surveyor. | 

BEDFORD.—(B.) Pop. 19,532. Joshua Hawkins, mayor; T. W. Pearse, town 
clerk ; John Lund, surveyor. 

BERWICK-ON-TWEED.—(B.) Pop. 13,995. Alderman Jas. Allan, mayor; К. 
Douglas, town clerk ; D. M. M'Gregor, surveyor. 

BEVERLEY (YORKS.).—(B.) Pop. 11,425. Tom Turner, mayor; Thomas Crust, 
town clerk ; James Sharp, surveyor. 

Bitston (StaFrs.).—(L С.) Pop. 22,730. J. D. Wallsell, clerk; W. Green, 
surveyor. 

BIRKENHEAD (CHESHIRE).—(B.) Pop. 90,000. Robert Paterson, Esq., J.P., mayor ; 
A. Gill, town clerk and clerk of the peace; T. C. Thorburn, surveyor. 

BIRMINGHAM.—(B.) Pop. 421,258. Thomas Martineau, mayor; E. O. Smith 
town clerk; W. S. Till, surveyor. 

BisHop AUCKLAND (DURHAM).—(L.B.) Pop. 10,087. J. T. Proud, clerk; М 
Lindsay, surveyor. 

BLACKBURN (LANCS.).—(B.) Pop. 108,000. Alderman G. Whitely, mayor; W. E. 
L. Gaine, town clerk; J. B. M‘Callum, borough and water engineer. А 

BLACKPOOL (LANCS.).—(B.) Pop. 14,228. W. Н. Cocker, mayor; Т. Loftos 
town clerk ; T. Sunderland, surveyor. | 

Botton (LANCS.).—(B.) Pop. 110,000; Thomas Fletcher, mayor; R. G. Hinnell, 
town clerk ; J. Proctor, surveyor. 

BOOTLE-CUM-LINACRE (LANCS.).—(B.) Pop. 42,000. James Leslie, mayor; J. Н. 
Farmer, town clerk ; John Alexander, surveyor. 

BosroN (LINCOLNSHIRE).—(B.) Pop. 14,932. Rd. Wright Millington, mayor; 
R. W. Staniland, town clerk ; W. H. Wheeler, C.E., surveyor. 


4 ELECTRICIANS’ DIRECTORY. [AUTHORITIES. 


_—_—_———____—____ __—  _ ________  — 


BOURNEMOUTH (HaNTs.).—(L C.) Pop. 22,000. J. Druitt, jun, clerk; G. R. 
Andrews, surveyor. - "mu 
BRADFORD (LANCS.).—(L. B. Pop. 16,113. M. Ogden, Cheetham Hill, Lancs., 
clerk ; Thomas Mayor, surveyor. | 

BRADFORD (Yorks.).—(B.) Pop. 194,491. Alderman Isaac Smith, mayor ; W. T. 
M‘Gowen, town clerk; J. H. Cox, surveyor. | 

BRANDON AND BYSHOTILES (DuRHAM).—(L. B.) Pop. 10,850. J. G. Wilson, 
Durham, clerk ; R. Gardner, surveyor. 

BRENTFORD (MIDDLESEX).—(L. B.) Pop. 11,808. S. Woodbridge, clerk ; F. W. 
Lacy, surveyor. 
BRIDGWATER (SOMERSET).—(B.) Pop. 13,000. Alfred Peace, mayor; James 
Cook, town clerk ; G. B. Laffan, borough surveyor; W. Wren, engineer. 
BRIERLEY Нил, (STAFFS.).—(L. B.) Pop. 11,546, J. L. Holberton, clerk; J. W. 
Beckley, surveyor. 

BRIGHTON (Sussex).—(B.) Pop. 111,262. Alderman E. J. Reeves, mayor; F. J. 
Tillstone, town clerk ; P. C. Lockwood, C.E., surveyor. | 

BRISTOL.—(B.) Pop. 206,874. Charles Wathen, mayor; J. С. Heaven, town 
clerk ; F. Ashmead, surveyor. 

BROMLEY (KENT)—(L. B.) Pop. 15,153. J. Bailey, clerk; H. S. Cregeen, 
surveyor. 

BROWNHILLS (STAFFS.).—(L. B.) Pop. 11,059. Т. Н. Stanley, Walsall, clerk ; J. 
Siddalls, surveyor. 

BURNLEY (LANcS.)—(B.) Pop. 64,760. Alderman John Baron, mayor; A. B. 
Creeke, town clerk ; J. E. Stafford, surveyor. 

BURSLEM (Starrs).—(B.) Pop. 26,521. G. B. Ford, mayor; J. W. Powell, town 
clerk ; J. E. Worth, C.E., surveyor. 

BURTON-ON-TRENT (DERBYSHIRE AND STAFFS.).—(B.) Pop. 41,500. T. B. Lowe, 
mayor ; T. N. Whitehead, town clerk ; E. Clavey, surveyor. 

Bury (Lancs.).—(B.) Pop. 51,582. Alderman Peers, mayor; F. Bull, town 
clerk ; J. Cartwright, C.E., surveyor. 

Bury Sr. Epmunps (SuFFOLK).—(B.) Pop. 16,211. Arthur Hunter, mayor; W. 
Salmon, town clerk. 


CAMBORNE (CORNWALL).—(L. B.) Pop. 13,607. J. К. Daniell, clerk ; Thomas 
Negus, surveyor. _ 

CAMBRIDGE.—(I. C.) Pop. 35,372. Mr. Alderman Death, chairman; С. W. 
Palmer, clerk ; W. J. Bowyer, surveyor. 

CANNOCK (STAFFS.).—(L. B.) Pop. 17,127. C. A. Loxton, LL.B., London, clerk ; 
J. Peake, surveyor; T. Smith, collector. 

CANTERBURY (KENT)—(B.) Pop. 21,701. James Coppin, mayor; К. W. Flint, 
town clerk; J. G. Hall, surveyor. 

CARDIFF (GLAMORGANSHIRE).—(B.) Pop. 99,000. Andrew Fulton, mayor ; J. L. 
Wheatley, town clerk; J. A. B. Williams, water works engineer. 

CARLISLE (CUMBERLAND).—(B.) Pop. 35,866. Benjamin Scott, mayor; J. 
Nanson, town clerk; H. U. M‘Kie, surveyor. 

CARMARTHEN.—(B.) Pop. 10,512. John Lewis, mayor; G. Thomas, town clerk ; 
G. A. Hutchins, C.E., engineer. 

CARNARVON.—(B.) Pop. 10,554. Alderman Lewis Lewis, mayor; J. H. Roberts, 
town clerk; R. L. Jones, surveyor. 

CASTLEFORD (Yorks.).—(L. B.) Pop. 10,523. Н. Н. Broadbent, clerk and 


surveyor. 

CHADDERTON (LANCS.).—(L. B.) Pop. 16,897. Е. Tweedale, clerk ; John Shore, 
surveyor. 

CHATHAM (KeNT).—(L. B.) Pop. 26,424. G. Winch, clerk; Charles Day, sur- 
veyor. 

CHELTENHAM (GLOUCESTERSHIRE).—(B.) Pop. 43,972. George Parsonage, mayor ; 

- E. T. Brydges, town clerk ; С. W. Sadler, surveyor. 
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CHESTER.—(B.) Pop. 36,788. Charles Brown, mayor ; John Walker, town clerk ; 
J. Matthew Jones, surveyor. 

CHESTERFIELD (DE3BYSHIRE).—(B.) Pop 12,221. Alderman Gee, mayor; John 
Cutts, town clerk; Walter Stanton, surveyor. 

CHISWICK (MIDDLESEX).—(L C.) Pop. 20,000. R. Е. Finnis, Vestry Hall, 
Turnham Green, W., clerk; К. L. Ramsden, surveyor. _ 

CHORLEY (LANCs.).—(B.) Pop. 19,472. Alderman Thomas Whittle, mayor; 
Thomas A. Jackson, High-street, Chorley, town clerk ; Wm. Leigh, surveyor. 

CLEATOR Moor (CUMBERLAND).—(L. B.) Pop. 10,420. W. Malkinson, clerk and 
surveyor. | 

CLECKHEATON (YoRKS.).—(L. B.) Pop. 10,653. J. Armitage, clerk ; J. S. Ramsden, 
surveyor. 

CEEE-WITH-WEELSBY (GRIMSBY, LINCOLNSHIRE).—(L. B.) Pop. 11,620. T. 
Lamming, 43, Victoria-street, Grimsby, clerk ; S. Coulson, surveyor. 

CLITHERHOE (LANCS.).—(B.) Pop. 10,177. Alderman J. Garnett, mayor; J. 
Eastham, town clerk ; J. Barrett, surveyor. | 

COLCHESTER (EssEx).—(B.) Pop. 28,374. H. J. Gurdon Robow, mayor; H. 
C. Wanklyn, town clerk ; Charles Clegg, C.E., surveyor. 

COLNE AND MARSDEN (LANCS.).—(L. В.) Pop. 12,500. James Carr, Colne, clerk ; 
J. Mallison, surveyor. 

CONGLETON (CHESHIRE).—(B.) Pop. 11,116. Isaac Salt, mayor; J. Wilson, town 

^ clerk; P. J. Sheldon, surveyor. 

CosELEY (STAFFS.).—(L. B.) Pop. 21,701. J. Smith, The Priory, Sedgley, clerk ; 
nee Richards, surveyor, Green street, Coseley, and 6, King-street, Wolver- 

ampton. 

COVENTRY (WARWICKSHIRE).—(B.) Pop. 42,111. James Maycock, mayor; T. 
Browett, town clerk ; E. J. Purnell, surveyor. 

CREWE (CHESHIRE).—(B) Pop. 24,371. Richard Whittle, mayor; Е. Cooke, 
town clerk ; G. Eaton, surveyor. 

CROYDON (SURREY).—(B.) Pop.85,000. C. M. Elborough, town clerk ; T. Walker, 
borough engineer. 


DALTON-IN-FURNESS (LANCS).—(L. B.) Pop. 13,250. J. Tyson, clerk ; W. Wilson, 
jun., surveyor. 

DARLASTON (STAFFS.).—(L. B.) Pop. 13,574. J. Corbett, clerk; E. M. Scott, 
surveyor. 

DERHINGION (DuRHAM).—(B.) Pop. 35,104. Jonathan В. Hodgkin, mayor; 
Hugh Dunn, town clerk; Thos. Smith, borough surveyor and water works 
engineer. 

DARTFORD (KENT).—(L. B.) Pop. 10,567. J. C. Hayward, clerk ; Alfred Parish, 
surveyor. 

DERBY.—(B.) Pop. 87,600. Henry Fowkes, mayor; Н. Е. Gadsby, town clerk ; 
Thomas Coulthurst, surveyor. 

DEVONPORT (DEVONSHIRE).—(B.) Pop. 48,939. Arthur Brickwood Hutchings, 
mayor; J. J. E. Venning, town clerk; J. F. Burns, surveyor. 

DEWSBURY (YoRKsS)—(B.) Pop. 29,617. Е. Bateman Fox, mayor; Trever E. 
Edwards, town clerk ; Horace Hey, borough engineer and surveyor. 

DoNCASTER (YORKs.).—(B.) Pop. 21,130. John Tomlinson, mayor; -W. E. 
Shirley, town elerk ; T. Amelay, borough surveyor; B. S. Blundell, engineer. 

Dover (KENT).—(B.) Pop. 30,270. Thos. Viney Brown, J.P., mayor; E. W. N. 
Knocker, town clerk ; M. Curry, surveyor. 

DUDLEY (WORCESTERSHIRE).—(B.) Pop. 46,252. D. Howat, mayor; E. M. 
Warmington, town clerk ; John Gammage, surveyor. 

DUKINFIELD (CHESHIRE).—(L. B.) Pop. 16,943. J. A. Garforth, solicitor, clerk ; 
William Spinks, C.E., surveyor. 

DurHam.—(B.) Pop. 15,372. James Laidler, mayor ; W. Marshall, town clerk ; 
James Coldwell, surveyor. 
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EALING (MIDDLESEX).—(L. B.) Pop. 17,500. W. Ruston, Ealing and Brentford, 
clerk ; C. Jones, C.E., surveyor. 

EASTBOURNE (SUSSEX).—(L. B.) Pop. 25,000. J. H. C. Coles, town clerk ; C. Tomes, 
borough surveyor. | 

EAST STONEHOUSE (DEVONSHIRE).—(L. B.) Pop. 15,125. J. E. Curteis, clerk; J. 
L. Hodge, C.E., surveyor. 

EBBw VALE (BRECKNOCK AND MONMOUTHSHIRE).—(L. B.) Pop. 16,615. J. E. 
Ward, Newport, Mon., clerk ; Thomas J. Thomas, surveyor. 

EDMONTON (MIDDLESFX).—(L. B.) Pop. 13,463. W. Е. Payne, Angel Place, 
Upper Edmonton, clerk; G. Eedes Eathus, engineer and surveyor. 

ENFIELD (MIDDLESEX).—(L. B.) Pop. 21,000. E. Letchworth, clerk ; W. Kitter- 
ingham, surveyor. 

EXETER (DEVONSHIRE).—(B.) Pop. 37,608. Wm. Brown, mayor; B. C. Gidley, 
M.A., town clerk; Donald Cameron, surveyor. 


FARNWORTH (LANCS.).—(L. B.) Pop. 20,704. D. Crossley, clerk ; James Lomax, 
surveyor. 

FELLING (DURHAM).—(L. B.) Pop. 17,137. С. Bolam, clerk; Н. Harland, 
surveyor. 

FENTON (STAFFS.).—(L. B.) Pop. 13,830. C. Adderley, solicitor, Longton, 
clerk ; S. A. Goodall, surveyor. 

FESTINIOG (MERIONETHSHIRE).—(L. B.) Pop. 11,272. G. Н. Ellis, clerk ; D. G. 
Davies, surveyor. 

FINCHLEY (MIDDLESEX).—(L. B.) Pop. 11,190. Н. Stevens, 22, Bedford-row, W.C., 
clerk and solicitor ; G. W. Brumell, engineer and surveyor. 

FOLKESTONE (KENT).—(I. C.) Pop. 19,000. W. С. S. Harrison, town clerk; A. 
W. Conquest, borough engineer. 


GAINSBOROUGH (LINCOLNSHIRE).—(L. B.) Pop. 11,500. S. Hayes, clerk; C. 
Greenhalgh, surveyor. 

GATESHEAD (DURHAM).—(B.) Pop. 73,000. Alderman T. McDermott, mayor; J. 
W. Swinburne, town clerk; James Bower, C.E., surveyor. 

GILLINGHAM (KENT).—(L. B.) Pop. 30,745. J. Bassett, New Brompton, Chatham, 
clerk ; À. Wanstall, surveyor. 

GLossoP (DERBYSHIRE).—(B.) Pop. 19,574. James Sidebottom, mayor; T. M. 
Ellison, town clerk ; Robert Jepson, surveyor ; John Garner, water manager. 

GLOUCESTER.—(B.) Pop. 38,000. Trevor Powell mayor; George Sheffield 
Blakeway, town clerk; R. Read, surveyor. 

GooLE (YORKs.).—(L. B.) Pop. 9,750. G. England, clerk. E. C. Buchanan 
Tudor, C.E., P.A.S.L, engineer and surveyor. 

GoRTON (LANCS.).—(L. B.) Pop. 36,000. R. T. Holland, clerk ; Thomas Mayor, 
surveyor. 

GRANTHAM os Pop. 16,886. George Sumner Hannett, 
mayor ; A. Н. Malm, town clerk ; S. G. Gamble, A.M.I.C.E., borough surveyor. 

GRAVESEND (KENT).—(B.) Pop. 23,375. T. F. Wood, mayor; G. E. Sharland, 

. town clerk; John Gould, consulting surveyor; William Edward Rhodes, 

acting surveyor. 

GREAT GRIMSBY (LINCOLNSHIRE).—(B.) Pop.29,682. Т. B. Keetley, mayor; W. 
Grange, town clerk; J. Maughan, surveyor and consulting engineer. 

GREAT YARMOUTH (NORFOLK AND SUFFOLK).—(B.) Pop. 46,211. E. W. Woel- 
ledge, M.A., mayor; T. M. Baker, town clerk ; J. W. Cockrill, surveyor. 
GUILDFORD (SURREY).—(B.) Pop. 10,158. Councillor John Mason, mayor; F. 

Smallpeice, clerk ; H. Peak, surveyor. 


HALIFAX (YoRKS.).—(B.) Pop. 75,000. Edward Crossley, mayor; К. Walton, 
town clerk ; E. R. S. Escott, engineer and surveyor. 


HANDSWORTH (STAFFS.).—(L. В.) Pop. 26,300. Н. Ward, West Bromwich, clerk ; 
E. Kenworthy, surveyor. | 


AUTHORITIES. ] ELECTRICIANS’ DIRECTORY. 7 


HANLEY (STAFFS.).—(B.) Pop. 48,354. James Charlesworth, mayor; A. Challinor, 
town clerk ; J. Lobley, surveyor. 

HARTLEPOOL ио Pop. 17,002. Dr. J. Rawlings, mayor; Н. Belk, 
town clerk; H. Mair, surveyor. 

HASLINGDEN (LANCS.).—(L. В.) Pop. 16,291. T. Woodeock, clerk; К. Taylor, 
surveyor. 

HASTINGS Be are Pop. 42,258. Edwin Brodnam, mayor ; G. Meadows, 
town clerk ; W. Andrews, surveyor. 

HEBBURN (DURHAM).—(L. B.) Pop. 15,065. Т. Grieves, Mabane, South Shields, 
clerk ; F. West, surveyor. 

HENDON (MIDDLESEX).—(L. B.) Pop. 10,484. S. Tilly, The Institute, Hendon, 
N.W., clerk; J. Pollard, surveyor. 

HEREFORD.—(B.) Pop. 19,822. J. H. Morley, mayor; J. Carless, jun., town 
clerk ; Thomas Smith, A.C.A., finance clerk ; J. Parker, surveyor. 

HESTON AND ISLEWORTH (MIDDLESEX).—(L. B.) Pop. 22,717. H. R. Peake, 
clerk ; W. B. Bromley, C.E., Hounslow, surveyor. 

HEYWOOD d PN Pop. 23,050. F. Loed, mayor; A. Wallis, town 
clerk; J. Diggle, C.E., borough engineer and survey or. 

HoRNsEY (MIDDLESEX).—(L. B.) Pop. 30,000. R. C. C. White, Highgate, clerk ; 
T. de Courcy Meade, Assoc. M.I.C.E., engineer and surveyor. 

Hove (SussEX).—(I. C.) Pop. 20,804. C. A. Woolley, town clerk ; E. B. Ellice- 
Clark, engineer and surveyor. 

HUDDERSFIELD (YoRKS.).—(B.) Pop. 86,000. John Varley, mayor; J. Batley, 
town clerk ; К. S. Dugdale, C.E., surveyor. 

HYDE (CHESHIRE).—(B.) Pop. 28,629. Edward Hibbert, J.P., mayor; J. Hibbert, 
clerk ; J. Mitchell, surveyor. 


ILKESTON een B.) Pop. 14,119. W. Lissett, clerk; J. H. 
Thilfred, surveyor. 

INCE (NEAR WIGAN, Lancs.).—(L. B.) Pop. 17,000. К. Knowles, clerk; R. Win- 
stanley, engineerand surveyor. 

IPSWICH (SUFFOLK).—(B.) Pop. 52,196. John May, mayor; Wm. Bantoft, jun., 
town clerk ; E. Buckham, surveyor. 


JARROW (DURHAM).—(B.) Pop. 28,000, J. T. O, Penman, mayor; №. S. Daglish, 
town clerk; J. Petree, surveyor. 


KENDAL (WESTMORELAND).—(B.) Pop. 13,696. J. Somervell, mayor ; J. Bolton, 
town clerk ; Dan Goddard, surveyor. 

KETTERING (NORTHAMPTONSHIRE).—(L. B.) Pop. 14,500. H. Lamb, clerk; R. 
W. Johnson, survey or. 

KIDDERMINSTER (WORCESTERSHIRE).—(B.) Pop. 24,270. W. Green, mayor; J. 
Morton, town clerk ; A. Comber, surveyor. 

KiNG's LYNN (NoRFOLK).—(B.) Pop. 18,475. Jas. Bowker, mayor; T. G. Archer, 
town clerk ; E. G. Mawbey, borough surveyor. 

KINGSTON-UPON-HULL.—(B.) Pop. 176,296. А. К. Rollit, LL.D., mayor; A. P. 
Wilson, town clerk pro tem. ; Fox Sharpe, C.E., borough engineer. 

KINGSTON-ON-THAMES dup Pop. 20,648. Alfred Nuthall mayor; 
W. M. Wilkinson, town clerk ; H. Macaulay, surveyor. 


LANCASTER.—(B.) Pop. 20,724. Edward Clark, mayor; T. Swainson, town clerk ; 
A. Creer, surveyor. 

LEAMINGTON (WARWICKSHIRE).—(B.) Pop. 22,976. Sidney Flavel, junr., mayor ; 
H. C. Passman, town clerk; W. de Normanville, surveyor and water works 
engineer. 

LEEDS.—(B.) Pop. 321,000. Alderman Bower, mayor; G. W. Morrison, town 
clerk ; Thomas Hewson, borough engineer ; T. Wigglesworth, surveyor, 
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Leeks (STAFES.).—(1. C.) Pop. 12,865. С, Henshaw, clerk ; John Myatt, surveyor. 

LEICESTER.—(B.) Pop. 122,351. Councillor Israel Hart, mayor; John Storey, 
town clerk ; J. Gordon, M.I.C.E., surveyor. 

LEIGH (LANCS.).—(L. B.) Pop. 21,733. С. Dickinson, clerk; С. Dickinson, surveyor. 

LEYTON (EssEx).—(L. B.) Pop. 35,000. К. Vincent, Fern Bank, Leytonstone, 

| and 20, Budge-row, E.C., clerk ; W. Dawson, C.E., engineer and surveyor. 

LINCOLN.—(B.) Pop. 37,312. Е. J. Clarke, J.P., mayor; H. К. Hebb, clerk; К. A. 
MacBrair, A. M.I.C.E., surveyor. 

LITTLEBOROUGH (LANCS.).—(L. B.) Pop. 10,405. J. W. Webster, clerk; Е. Н. 
Shuttleworth, surveyor. 

LivERPOOL.—(B.) Pop. 566,753. David Radcliffe, mayor; J. R. Atkinson, town 
clerk ; Clement Dunscombe, M.A., M.I.C.E., city engineer. 

LIVERSEDGE (YORKS.).—(L. B.) Pop. 12,743. G. Curry, clerk ; D. Womersley, 
surveyor. 

LLANELLY (CARMARTHENSHIRE).—(L. B.) Pop. 19,655. J. Jennings, clerk ; G. 
Watkeys, surveyor. 

Томотох (STAFFS.).—(B.) Pop. 18,615. С. Н. Hawley, town clerk; J. W. 
Wardle, surveyor. 

LOUGHBOROUGH (LEICESTERSHIRE).—(L. B.) Pop. 14,733. J. Jarratt, clerk ; Е. 
Baker, surveyor. 

LOUTH (LINCOLNSHIRE).—(B.) Pop. 10,690. W. L. Mason, mayor; T. Е. Allison, 
town clerk ; H. L. D. Marsden, surveyor. 

LowesToFT.—(1. C.) Pop. 25,000. J.E. Cook, clerk ; R. Н. Inch, surveyor. 

LUTON ые UD Pop. 28,000. Geo. Walcox-Gilder, J.P., mayor; G. Bailey, 
town clerk; William Henry Leete, surveyor. 


MACCLESFIELD (CHESHIRE).—(B.) Pop. 37,514. W. B. Brocklehurst, J.P., mayor, 
Joseph Barclay, town clerk ; Jabez Wright, surveyor. 

MAIDSTONE (KENT).—(B.) Pop. 29,638. Charles Grey Long, mayor; H. 
Monckton, town clerk ; F. J. C. May, surveyor. 

MANCHESTER.—(B.) Pop. 393,585. Alderman Haıwood, mayor; Sir J. Heron, 
town clerk ; W. H. Talbot, deputy town clerk; John Allison, city surveyor. 

MARGATE (KENT)—(B.) Pop. 15,889. Samuel Pointon, mayor; G. Foord- 
Kelcey, town clerk ; A. Latham, C.E., surveyor. 

MERTHYR TYDFIL (GLAMORGANSHIRE).—(L. B.) Pop. 48,861. T. Williams, clerk ; 
S. Harpur, surveyor. 

MIDDLESBROUGH (YORKS.).—(B.) Pop. 65,000. John F. Wilson, mayor; G. 
Bainbridge, town clerk ; E. D. Latham, C.E., borough engineer. 

MIDDLETON AND TONGE (LANCS.).—(I. C.) Pop. 20,000. Е. Entwistle, Gas-street, 
Tonge, Middleton, clerk ; W. Welburn, surveyor. 

MossLEY (LANCS., CHESHIRE, AND YORKs.).—(L. B.) Pop. 13,382. J. Hyde, 
clerk ; J. Haynes, surveyor. 

Moss біре (Lancs.).—(L. B.) Pop. 20,129. Н. T. Crofton, solicitor, Brasen- 
nose-street, Manchester, law clerk ; W. К. Acton, A.M.I.C,E., surveyor. 


NEATH (GLAMORGANSHIRE).—(B.) Pop. 10,447. Rowland Thomas, mayor; A. 
Curtis, town clerk ; W. Whittington, surveyor. 

NELSON (LANCS.).—(L. B.) Pop. 13,975. W.H. Hartley, Colne, clerk; W. Dent, 
surveyor. 

NEWARK-ON-TRENT (NoTTS.).—(B.) Pop. 14,019. W. Oliver Quibell, mayor; G. 
Tallents, town clerk ; G. Sheppard, surveyor. 

NEWBURY (BERKS.)—(B.) Pop. 10,143. W. Hall, mayor; H. Burke Godwin, 
town clerk ; B. Sargent, surveyor. 

NEWCASTLE-ON TYNE.—(D.) Pop. 150,400. W. H. Stephenson, mayor; Hill 
Motum, town clerk; W. G Laws, surveyor. 

NEWCASTLE-UNDER-LYME (STAFFS.).—(B.) Pop. 17,506. Thomas Bullock, mayor ; 
Т, Harding, town clerk ; J, Pattison, junr., surveyor. 
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NEWPORT (MON.). a? .) Pop. 35,382. Charles Lyne, mayor; A. A.. Newman, 
town clerk; C. Kirby, C. E., surveyor. 

NEWTON-IN-MAKERFIELD (LANCS. ).—(1 C.) Pop. 11,500. R. Brierley, C.E., 
Newton-le-Willows, clerk and surveyor. 

NEWTON HEATH (Lancs.).—(L. B.) Pop. 29,188. J. Nield, Droylsden-road, 
Newton Heath, clerk ; J. P. Wilkinson, surveyor. 

NoRTH BIERLEY (YORKS.).—(L. B.) Pop. 20,938. S. Wright, Bradford, clerk ; C. 
Bower, surveyor. 

NoRTHAMPTON.—(B.) Pop. 55,000. Thomas Adams, mayor; W. Shoosmith, 
town clerk ; W. J. Brown, surveyor. 

NORTHWICH (CHESHIRE)—(L. B.) Pop. 12,400. J. Cowley, clerk; J. Court, 
surveyor and inspector. 

NorwicH.—(B.) Pop. 87,843. J. Holblack, Esq., mayor; Н. B. Miller, town 
clerk ; P. P. Marshall, engineer. 

NoTTINGHAM.—(B.) Pop. 210,000. Mr. Alderman Burton, mayor; S. G. John- 
son, town clerk; A. Brown, surveyor. 


OLDHAM (LANCS.).—(B.) Pop. 123,000. Joshua Walmsley Radcliffe, mayor ; 
Abraham Nicholson, town clerk ; A. Foote, surveyor. 

OPENSHAW (LANCS.). (L. B.) Pop. 16, 153. C. H. Mellor, clerk, Albion House, 
Ashton-road, Openshaw. 

OssETT-CUM-GAWTHORPE (Үовкв.).—(1. B.) Pop. 10,952. W. Crawshaw, clerk ; 
W. Hirst, surveyor. 

OSWALDTWISTLE (Lancs.).—(L. B.) Pop. 12,206. W. Sandeman, clerk ; Nosbit 
Hunter, surveyor. 

OVER DARWEN (LANCS.).—(B.) Pop. 36,000. Councillor T. Lightboron, B.A., 
mayor ; C. Costeker, town clerk ; W. Stubbs, A.M.I.C.E, borough engineer. 
OXFORD. ua B.) Pop. 41,000. Alderman James Hughes, mayor ; F. P. Morrell, 

clerk; W. H. White, M.LC.E., surveyor. 


PEMBERTON (LANCS.).—(L. B.) Pop. 13,763. P. Partington, clerk ; G. Heaton, 
A.M.I.C.E., engineer and surveyor. 

PEMBROKE.—(B.) Pop. 14,197. J. A. T. Adams, mayor; W. O. Hulm, town 
clerk; K. W. Ladd, surveyor. 

PENZANCE (CORNWALL). —(B.) Pop. 12,400. R. R. Victor, mayor; T. Cornish, 
town clerk ; G. H. Small, surveyor. 

PETERBOROUGH (HUNTS. AND NORTH ул m Pop. 21,219. E. Vergette, 
junr., mayor ; W. Mellows, town clerk ; Walshaw, surveyor. 

PLYMOUTH (DEVONSHIRE). —(B.) Pop. 75, 096. “award James, mayor ; J. Walter 
Wilson, town clerk ; G. D. Bellamy, borough and water engineer. 

POOLE (DORSETSHIRE). —(B.) Pop. 12,208. W. Mate, mayor; H. W. Dickinson, 
town clerk ; John Elford, surveyor. 

PORTLAND ORSETSHIRE). — Pop. 10,046. R. N. Howard, Greenhill, Weymouth, 
clerk ; Jennings A. Comben, High-street, surveyor. 

PoRTSMOUTH (HAMPSHIRE).—(B.) Pop. 133,100. Councillor J. Moody, mayor; 
A. Hellard, town clerk; Percy Boulnois, surveyor. 

PRESTON (LANOS. ).—(B.) Pop. 99,481. Alderman Forshaw, mayor; H. Hamer, 
town clerk ; H. Reah, surveyor. 

PUDSEY (Yorks. ).—(L. B.) Pop. 12,300. J. A. Lawson, clerk; Isaac Wood, surveyor. 

RAMSGATE (KENT).—(I. C.) Pop. 22,605. W. A. Hubbard, town clerk ; W. C. 
Barley, borough surveyor. 

RAWTENSTALL (LANCS.).—(L. B.) Pop. 29,176. Т. Woodcock, Haslingden, clerk ; 
J. Shaw, surveyor. 

READING ING (BERKS, .).—(B.) Pop. 45,800. Arthur Hill, mayor; Н. Day, town clerk ; 

Parry, surveyor. 

TE (SURREY). —(B) Pop. 18,662. Fred. Budgen, mayor; C. J. Grece, LL.D., 

town clerk ; J. H. C. B. Hornibrook, C.E., borough surveyor. 
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RICHMOND (SURREY).—(I. С.) Pop. 24,718. Е. B. Senior, 4, Hill-rise, Richmond, 
clerk ; Walter Brooke, C. E., surveyor. 

RiscA (MonmouTH).—(L. B.) Pop. 5,540. W. C. Pain, Newport, Mon., clerk ; 
G. C. Giles, surveyor, inspector, and collector. 

RocubALE (Lancs.).—(B.) Pop. 63,565. J. Stockdale Hudson, mayor; Z. Mellor, 
town clerk; S. S. Platt, surveyor. 

RocHESTER (KENT).—(B.) Pop. 21,590. W. Woodhams, mayor; К. Prall, town 
clerk ; W. Banks, surveyor. 

ROTHERHAM (YORKS.).—(B.) Pop. 35,650. Geo. Neill, mayor; S. Brown, town 
clerk; G. Jennings, surveyor. 

RowLEY Reais (STAFFS.).—(L. B.) Pop. 27,385. A. Wright, Solicitor, Oldbury, 
clerk ; C. Beale, C.E., surveyor. 

Royton (LANcs.).—(L. B.) Pop. 11,800. Т. Bleasdale, clerk and surveyor. 

RUNCORN (CHESHIRE).—(I. C.) Pop. 15,133. W. Н. Linaker, clerk ; M. Barker, 
surveyor. 

RUSHOLME (LANCS.).—(L. B.) Pop. 11,800. C. J. Hall, 23, Fountain-street, 
Manchester, clerk; W. Magnall, surveyor. | 


ST. ALBANS (HERTS.).—(B.) Pop. 10,930. 8. M. White, mayor; І. N. Edwards, 
town clerk ; G. Ford, surveyor. 

Sr. HELENS E Pop. 57,234. Thomas Cook, mayor; T. Brewis, 
town clerk ; Geo. J.C. Brown, A. M.I.C.E., surveyor. 
SALFORD (LANcs.).—(B.) Pop. 190,455. Alderman Makinson, mayor; J. Graves, 
town clerk; A. Jacob, C.E., surveyor; Saml. Hunter, C.E., gas engineer. 
SALISBURY (WILTS.).—(B.) Pop. 14,576. Thomas S. Futcher, mayor; W. C. 
Powning, town clerk ; J. C. Bothams, M.I.C.E., city engineer and surveyor. 
SCARBOROUGH (YORKs.).—(B.) Pop. 32,600. Robert Forster, mayor; Geo. 
Dippie, town clerk; Joseph Petch, surveyor. 

SEDGLEY (STAFFS.).—(L. B.) Pop. 14,874. J. Smith, The Priory, Sedgley, clerk ; 
T. Brettell, surveyor. 

SHEERNESS (KENT).—(L. B.) Pop. 14,286. V. Н. Stallon, clerk; Н. W. String- 
fellow, surveyor. 

т Pop. 300,000. William Henry Brittain, mayor; Ј. Yeomans, 
town clerk ; R. Davidson, surveyor. 

SHIPLEY (YORKS.).—(L. B.) Pop. 15,089. J. S. Rhodes, clerk ; J. Bradley, surveyor. 

SHIRLEY AND FREEMANTLE (HANTS.).—(L. B.) Pop. 12,939. W. С. Newman, 
Shirley, clerk. 

SHREWSBURY (SALOP).—(B.) Pop. 26,478. Thomas Southam, mayor; E. C. 
Peele, town clerk ; G. J Butler, surveyor. 

SMETHWICK (STAFFS.).—(L. B.) Pop. 25,076. W. Shakespeare, clerk; J. C. 
Stuart, surveyor. 

SOUTHAMPTON.—(B.) Pop. 62,050. James Bishop, mayor; R. S. Pearce, town 
clerk ; W. B. G. Bennett, surveyor. 

SOUTH Hornsey (MIDDLESEX).—(L. B.) Pop. 14,587. E. B. Bennett, clerk; E. 
Fry, surveyor. 

SOUTHPORT (LANCS.).—(B.) Pop. 36,596. С. A. Pilkington, mayor; J. Н. Ellis, 
town clerk; W. Crabtree, surveyor. 

SOUTH SHIELDS (DURHAM).—(B.) Pop. 65,857. Thomas Grieves Mabane, mayor ; 
J. M. Moore, town clerk ; M. Hall, surveyor. 

STAFFORD.—(B.) Pop. 19,977. Frederick Great Rex, mayor; M. F. Blakiston, 
town clerk; W. Blackshaw, surveyor. 

STALYBRIDGE (LANCS. AND CHESHIRE).—(B.) Pop. 26,773. Napoleon Ives, mayor ; 
Noah Buckley, town clerk. Amos Lce, borough engineer and surveyor. 

STOCKPORT (CHESHIRE AND LANCS.).—(B.) Pop. 59,553. Joseph Leigh, mayor ; 
A. M. Fowler, borough surveyor ; Walter Hyde, town clerk. 

STOCKTON-ON-TEES о. Pop. 44,500. Richard Hind, mayor; M. B, 
Dodds, town clerk ; J. Hall, C. E., borough surveyor. 


r 
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STOKE-UPON-TRENT (STAFFS,).—(B.) Pop. 19,263. Alderman G. Leason, mayor ; 
W. Bagnall, town clerk ; W. Bowen, surveyor. 

STRETFORD (LANCS.)—-(L.B.) Pop. 19,025. Н. Whitworth, 96, King-street, 
Manchester, clerk ; Н. Royle, A.M.LC.E., surveyor. 

SUNDERLAND (DURHAM).—(B.) Pop. 123,165. Alderman Robert Preston, mayor ; 
F. M. Bowey, town clerk ; R. S. Rounthwaite, surveyor. 

SWANSEA (GLAMORGANSHIRE).—(B.) Pop. 65,788. Wm. Williams, mayor; J. 
Thomas, town clerk ; R. H. Wyrill, surveyor. 

SwiNDoN New Town (WiLrs.).—(L. B.) Pop. 17,669. J. C. Townsend, clerk ; 
J. W. Joliffe, surveyor. 

SWINTON AND PENDLEBURY (LANCS.).—(L. B.) Pop. 18,108. W. Joy Hewetson, 
Gilda Brook Park, Eccles, near Manchester, clerk ; Arthur H. Mountain, surveyor. 


TAUNTON (SOMERSET).—(B.) Pop. 16,014. T. Penny, mayor; T. Meylor, town 
clerk ; J. H. Smith, surveyor. 

TIPTON (STAFFS.).—(L. B.) Pop. 30,013. С. M. Waring, clerk; Saml. Е. Rowley, 
surveyor. 

TIVERTON (DEVONSHIRE).—(B.) Pop. 10,462. Henry Haydon, mayor; C. M. 
Hole, town clerk; W. Rowe, surveyor. 

TODMORDEN (Lancs. AND YORKs.).—(L. B.) Pop. 23,861. Т. W. Eastwood, 
clerk ; À. Greenwood, surveyor. 

Torquay (DEVONSHIRE).—(L. B.) Pop. 24,765. В. Hooper, clerk; J. Hall, 
A. M.I.C.E., surveyor. 

ToTTENHAM (MIDDLESEX).—(L. B.) Pop. 50,000. E. Crowne, clerk; W. A. Н. 
De Pape, surveyor and water works engineer. 

ToxTETH PARK (LIVERPOOL).—(L. B.) Pop. 15,000. Т. Goffey, 15, Lord-street, 
Liverpool, clerk; John Price, Local Board Offices, Lack-lane, Sefton Park, 
Liverpool, surveyor. 

TREDEGAR (BRECKNOCK AND MONMOUTHSHIRE).—(L. B.) Pop. 17,564. J. A. 
Shepard, clerk; J. Williams, surveyor. 

TROWBRIDGE (WILTS.).—(L. B.) Pop. 11,041. Т. $. Hill, clerk; William Henry 
Stanley, surveyor. 

TUNBRIDGE WELLS (KENT AND SUSSEX).—(L. В.) Pop. 24,309. Т. Lewis, clerk ; 
W. Brentnall, surveyor. 

TUNSTALL (SrAFFS).—(L. B.) Pop. 14,244. A.P. Llewellyn, clerk; A. R. Wood, 
surveyor. 

TWICKENHAM (MIDDLESEX).—(L. В.) Pop. 12,479. W. Ruston, Brentford, clerk ; 

. M. Ramsay, surveyor. 

TYNEMOUTH (NORTHUMBERLAND).—(B.) Pop. 43,863. КЕ. M. Tate, mayor; Н. A. 

Adamson, town clerk ; C. T. Gomoszynski, surveyor. 


WAKEFIELD (YORKS.).—(B.) Pop. 30,854. George Moorhouse, mayor; C. J. 
Hudson, town clerk ; R. Porter, surveyor. 

WALLASEY (CHESHIRE).—(L. B.) Pop. 21,192 (in 1881). T. S. Jones, Egremont, 
Cheshire, clerk; A. Salmon, surveyor. 

WALSALL (STAFFS.).—(B.) Pop. 61,000. George Williams, mayor; S. Wilkinson, 
town clerk; Arden Hardwicke, surveyor. 

WALTHAMSTOW (EssEx).—(L. B.) Pop. 21,697. С. Houghton, clerk; G. B. 
Jerram, A. M.I.C.E., engineer and survey or. 

WALTON-ON-THE-HiLL (LivERPOOL).—(L. B.) Pop. 33,000. E. Smith, Public 
Offices, 2, Breeze Hill, Walton-on-the-Hill, clerk ; S. Middlebrook, surveyor. 

WARRINGTON (LANCS. AND CHESHIRE).—(B.) Pop. 41,456. Joseph Harrison, 
mayor ; W. H. Brook, town clerk; T. Longdin, surveyor. 

WARWICK.—(B.) Pop. 12,000. W. Stanton, mayor; G. C. Greenaway, town 
clerk ; E. M. Richards, C.E., borough engineer 

WATFORD (HERTS.).—(L. B.) Pop. 12,162. Н. M. Turner, clerk; C. C, Lovejoy, 
' surveyor, 
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WAVERTREE (LIVERPOOL).—(L. B.) Pop. 11,157. R. Mealing, clerk ; R. Crowther, 
surveyor of roads; J. W. Wills, surveyor of buildings and inspector of nuisances. 

WEDNESBURY (STAFFS.).—(L. B.) Pop. 24,564. J. Smith, clerk; J. W. Fereday, 
surveyor. 

WELLINGBOROUGH (NORTHAMPTONSHIRE).—(L. B.) Pop. 13,796. J. T. Parker, 
clerk ; E. Sharman, surveyor. 

West BRoMWICH (STAFFS.).—(B.) Pop. 56,295. Dr. Underhill, J.P., mayor; J. 
T. Eayres, A.M.I.C.E., borough surveyor. 

West DerBY (LANOS.).—(L. B.) Pop. 35,000. Radcliffe, Layton, and Steel, 12, 
Hackins Hey, Liverpool, clerks ; E. H. Allies, A.M.LC.E., surveyor. 

West Ham (Essex).—(L. B.) Pop. 140,000. Fred. E. Hilleary, R.A, M.A., LL.M., 
Town Hall, Stratford, E., clerk ; Lewis Angell, C.E., surveyor. 

West HARTLEPOOL (DURHAM).—(I. C.) Pop. 32,000. W. W. Brunton, clerk ; G. 
Scott, surveyor. 

WESTON-SUPER-MARE (SOMERSET).—(L. B.) Pop. 12,884. W. Smith, clerk; J. 
Willacy, surveyor. | 

WEYMOUTH AND MELCOMBE REGIS (DORSETSHIRE).—(B.) Pop. 13,704. Rowland 
Thomas, mayor; P. Hooper, town clerk ; W. B. Morgan, surveyor. 

WHITEHAVEN (CUMBERLAND).—(I. C.) Pop. 21,000. J. Collins, clerk; J. Brodie, 
surveyor. | 

WHITBY (YORKS.).—(L.B.) Pop. 14014. К. E. Pannett, clerk; T. K. Scott, surveyor. 

WHITWORTH (LANOS.).—(L. В.) Pop. 12,000. С. J. Roberts, solicitor, Rochdale, 
clerk ; F. Rodley, surveyor, Facit, near Rochdale; L. B. Swain, collector. 

WIDNES (Lancs.).—(L. B.) Pop. 24,919. J. T. Allen, clerk; Т. Higginson, 
surveyor. | 

WiGAN (LANCS.).—(B.) Pop. 51,578. Henry Park, mayor; М. W. Peace, town 
clerk ; W. Bolton, surveyor. 

WILLENHALL (STAFFS.).—(L. B.) Pop. 16,067. J Clark, clerk and solicitor; B. 
Baker, surveyor. 

WILLESDEN (MIDDLESEX).—(L. B.) Pop. 34,000. $. Tilley, Summerville House, 
Brondesbury-road, Kilburn, N.W., clerk ; O. Claude Robson, engineer. 

WIMBLEDON (SURREY).—(L. B.) Pop. 15,947. W. H. Whitfield, 5, Southampton- 
street, W.C., clerk; W. S. Crimp, surveyor. 

WINCHESTER (HANTS.).—(B.) Pop. 17,469. W. S. Warren, mayor; W. Bailey, 
town clerk ; W. Gamon, surveyor. 

WINDSOR (BERKS.).—(B.) Pop. 12,273. J. O. Harris, mayor; C. T. Phillips, 
clerk ; T. V. Davison, A.M.I.C.E., surveyor. 

WirHINGTON (LAncs.)—(L. B.) Pop. 17,108. G. Evans, Town Hall, Withington, 
Manchester, clerk ; J. Swarbrick, A.M.I.C.E., surveyor. 
WOLVERHAMPTON (STAFFS.).—(B.) Pop. 75,766. John Annan, mayor; Horatio 
Brevitt, town clerk ; G. Eastlake Thoms, M.I.C.E., surveyor and engineer. 
WooLwicH (KENT).—(L. B.) Pop. 35,557. A, C. Read, clerk; Н. O. Thomas, 
surveyor. | 

WORCESTER.—(B.) Pop. 33,956. J. S. Wood, mayor; S. Southall, town clerk ; 
S. G. Purchas, M.I.C.E., surveyor. 

WORKINGTON (CUMBERLAND).—(L. B.) Pop. 22,000. J. Warwick, clerk ; W. L. 
Eaglesfield, surveyor ; J. Johnston, gas manager. 

Worksop (Norrs.)—(L. B.) Pop. 11,625. J. Appleton, clerk; W. Turnbull, 
surveyor ; J. Allsopp, engineer. 

WORTHING (SussEx).—(L. B.) Pop. 12,000. W. Verrall, clerk ; W. Horne, surveyor. 

WREXHAM (DENBIGHSHIRE).—(B.) Pop. 10,978. Samuel F. Baugh, mayor; T. 
Bury, town clerk ; J. W. M. Smith, surveyor. 


YorK.—(B.) Pop. 49,377. Jno. Close, lord mayor; J. Wilkinson, town clerk ; 
G. Styan, surveyor. 

YsTRADYFODWG (GLAMORGANSHIRE).—(L. B.) Pop. 86,776. W. H. Morgan, 
Pontypridd, clerk ; J. W. Jones, surveyor. : 


P.O. TEL. OFFICIALS.) ELECTRICIANS’ DIRECTORY. 13 


POST OFFICE TELEGRAPHS. 


ENGINEERING DEPARTMENT. 


Engineer-in-Chief .................. Mr. E. Graves ............... 
Electrician ........................... » W.H. Preece, F.R.S. 
Principal Technical Officer ...... » J. Hookey............... 
| . » J. W. Willmot ......... 
5 HO. Hart e 
1st Class Technical Officers ...... », J. B. Chapman......... 
» J. Н. Cordeaux ...... | 
„ М. Соореҥг............... 
„ А. Сгахуез............... 
„ H.R. Kempe ......... General Post 
| s Ho. Ове: 4 ош. ов» 
2nd Class Technical Officers...... „ Е. С. Sadler............ тм 
„ Т. Н. Stockwell ...... 
pc Pe Ennis осе. 
uo A Edon sure 
„ Н. Hartnell ............ 
Submarine Superintendent ...... » D. Lumsden ...... En 
Assist. SubmarineSuperintendent „ №. R. Culley ......... 
Relief Superintending Engineers J ” с Du en 
Postal Telegraph Schools Super- hui des — 
intendent ........................ » J. Laister ............... 

Postal Telegraph Schools Assist.- f s -L Probert case Moorgate Street 
Superintendent .................. | | Buildings, 
Superintending Engineers (Lon- | jy H, Eaton aaa London, Е.С. 

оп) ———————— өзө » T. Hill as 
» G. H. Comport......... Nottingham. 
„ Ф.С. Chambers iaa Leeds. [Tyne. 
» A. W. Heaviside ...... Newcastle-on- 
„ J. Gibson ............... Edinburgh 
„ E. Tansley ............ Glasgow 
: : А » W. Louth ............... Dublin 

pda A 
„ Н, Pomeroy ............ Cork. 
» J. Doherty ............ Manchester. 
» J. R. Edwards ......... Liverpool. 
„ Е. E. Evans ............ Birmingham. 
» J.Gavey ............... Cardiff 
» J. Jenkin ............... Cambridge 

Royal Engineers’ District......... { ni Le | Bristol 


Cap. C. F.C. Beresford, R.E. 
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RAILWAYS 


:0: 


AND THEIR OFFICIALS. 


The Telegraph Engineera, where employed, will be found on page 18. 


RAILWAY. | General Managor. Engineer. Chief Office. 
Aylesbury and Buckingham. | J. G. Rowe ............ William Wilson ... | Aylesbury 
Ballymena and Larne......... Е. W. Rew ............ William Lewis Larne Harbour 
Belfast Central ............... ‚J. B. Cooper ........ |  ...... 41,Coleman-street, E. C. 
Belfast and County Down... | James Barber ......... B. D. Wise ......... Queen's Quay, Belfast 
Belfast € Northern Counties ¡ Ed. J. Cotton ......... R. Collins ......... York.road, Belfast 
Belfast, Holywood & Bangor | Joseph Noble ......... | — — ...... Quecn's Quay, Belfast 
Bishop's Castle ............... John Craston ......... | sss Montgomery 
Brecon and Merthyr ......... aes C. H. Thomas...... Eu EO 
Bristol Port and Pier ......... К: А. Кеалд...........| . m 5, Atheneum, Bristol’ 
Caledonian ..................... J. Thompson G. Graham, C.E... ee 
Cam пап u.a chain ТРА С. Owen, С.Е. ... | Oswestry 
Carmarthen and Cardigan ... TM J. W. Armstrong... | Carmarthen 
Central Wales aud Carm. ... | Е. Grundy .........] ens Carmarthen 
Cheshire Lines.................. | eee W. б. Scott... ..... Liverpool Central 
City of Glasgow Union ...... Q. Y. Lawson... | sss 98, Dunlop-st. ‚Glasgow 
А J. Wood. sss 
Clontor a Workington Jnctn. | T. S. Dodgson ...... { A. H. Strongitharm ) Workington 
U Beswick I p Thomson cate J. Wood, C. E. ... | Keswick 
Colne Valley and Halstead... | Geo. Copus ............|  ...... Halstead, Essex 
Cork and Bandon ............ | m T J. W. Dorman Albert Quay, Cork 
Cork and Macroom............ | emmm | [| |... Capwall, Cork 
Cork, Blackrock, and Passage Pree T. Warriner......... Albert-street, Cork 
Cornwall i J. Grierson ..... — P. J. Margary ...... Plymouth 
Corris drea reb S vo etico J^ Jh DIE eei J. Kincaid, C. E.... | Corris, N. Wales 
Cowes and Newport .......| | ...... H. D. Martin ...... 8, Draper's-grdns. , E. C. 
Dublin, Wicklow & Wexford J. C. Smith......... Westland-row, Dublin 
East Cornwall .. ............... W. Sowden ese]. cen 4, Old Jewry, E.C. 
East and West Junction...... | — — ...... J. Е. Burke ........ Palace-chambers, xs 
У А Кіпр’ S Lynn, and 9 
Eastern and Midlands ...... | ..... Wm. Marriott ...... { Victoria-chbrs., S. WwW. 
Festiniog ........................ С. E. Spooner ......... C. E. Spooner ...... Portmadoc 
Festiniog and Blaenau ...... С. б. Davies common] senses Festiniog 
Furness ande ae Dir } F. C. Stileman Barrow-in-Furness 
Garstang and Knot End...... С. E. Mounsey ee | ann Garstan [gow 
Glasgow and South Western | W. J. Wainwright... | Andrew Galloway. | St. Eno Station: Glas- 
Great Eastern ................. Wi ОТИТ John Wilson ...... Liverpool-street 
Great Northern ............... | Henry Oakley ......... PO ee King's Cross 
Great Northern, Ireland .. | ...... W. H. Mills ...... Amiens-street, Dublin 
Great North of Scotland ... un uds (Ast.) P. M. Barnett...... Aberdeen. 
en G. E. Ilbery ......... К. Bayley ......... Kingsbridge, Dublin 
Great Western .................. James Grierson ...... W. б. Owen ...... Paddington 
Gwendraeth Valleys ......... Edward Threlfall ...| u Manchester 
Highland... cutest Andrew Dougall...... M. Paterson......... Inverness 
Isle of Man ..................... | G. Н. Wood ......... Henry Greenbank. | St. George's-st., Douglas 
Isle of Wight .................. J п un ШЕ Joseph Bourne...... 122, Cannon- hs E.C. 

З А Villiam Thorley iss Hunt's Bank, Man 
Lancashire and Yorkshire ... 16 Collin ( Аш] William Hunt...... hesir 
Liskeard and Caradon  ...... . S. Hawker ......... S. W. Jenkin ...... Liskeard, Cornwall 
London ОВЕ оа SUN СА СЕС F. D. Banister...... | London Bridge 

M. Harris ......... Victoria Station 
London, Chatham and Dover |4 A B Godb old(Cn. y William Mills ...... Pimlico, 8. W. : 
London and North Western. | С. Findlay ............ Е. ums soe... | Euston-square 
London and South Western, | Archibald Scott ...... | W. Jacomb ......... | Waterloo Bridge 
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RAILWAY. General Manager. Engineer. Chief Office. 
London, Tilbury & Southend | A. L. Stride............ A. L. Stride..... ... Fenchurch-street 
Londonderry and L. Swilly | A. H. Stewart......... Chas. E. Stewart... | Londonderry 
Maenclochog ........———— | О ee [| 0 eee Clynderwen, R.S.O. 
Manchester and ae T" EN UT бг Carmarthen 
Manchester, Sheffield an , i f London-road, Man- 
Lincolnshire ............... Robert G. Underdown | Charles Sacré ...... | chester 
Manchester, South Junction Oxford.road, Man- 
and Altrincham...........]] | """ Н. Woodhouse...... chester 
Maryport and Carlisle......... J. Addison, C. E....... John Addison ...... Maryport 
IEA AAA er LARES Dinas Mawddwy 
Metropolitan .................. John Bell... ........... J. Tomlinson, Jun. | 32, Westbourne-ter., W. 
; "M А Parliament Mansions, 
Metropolitan District......... Lord S. A. Cecil ...... ds Victoria-street, 8. W. 
Mid-Wales ..................... F. Grundy ........ we | G. F. Ellis rue Brecon 
. А. A. Langley ... 
Midland une J. Noble ............ {| 5 Gander ea’ | Derby 
mm re en —€— G. N. Kelly, C. E. | Broadstone, Dublin 
Neath and Brecon ............ F. Kirtley (Neath)... | J. E. Medley, (Nth.) | 41, Coleman-st., E.C. 
Newport Junction, I. of W... | H. Simmons ......... С. D. Еох............ 22, Gt. Winchester-st. 
Newry, Warrenpoint and T. Smith 71, Tower Buildings, 
Rostrevor .................. xu NM D EM cox Liverpool 
Da Бапышу 1| у: Ws Theobald aise: Ed. Richards ...... ia 
North British .................. John Walker ......... James Carswell ... | Edinburgh 
T. E. Harrison ... 
A. R. C. Harri 
North Eastern .................. Henry Tennant ...... H. Copperthwaits York 
J. Cabry ......... 
North London .................. G. B. Newton ......... T. Matthews ...... Euston Station, N. W. 
North Staffordshire............ W. D. Phillips ...... W. H. Stubbs ...... Stoke-upon-Trent 
North Wales .................. К. Н. Livesey......... J. Cleminson, C. E. | Dinas, near Carvarvon 
Oldham, Ashton - under- Charles Sacré London.road, Man- 
Lyne and Guide Bridge. fj """ .— | |^ ^ nen chester 
Pembroke and Tenby ......... I. Smedley ............ L. R. Wood......... Carmarthen 
Ravenglass and Eskdale...... W. Harrison .......| oo... Ravenglass 
Rhymney essen) a А C. Lundie............ Carditf 
Ryde and Newport............ | eM F. C. Stileman...... 8, Lothbury, E.C, 
еко»: Hoylake, andi pides AAA d. E Medley saci 41, Coleman-st., E.C. 
Б a на G. W. Keeling ...... | G. W. Keeling...... Lydney, Glo'shire 
ee un ee ere Henry Tottenham | Manorhamilton 
Myles Fenton ...... Francis Brady ... 
South Eastern оосо нао вавоовеве M. Tyrwhitt (Asst. ) J. Barnes (St. 's). London Bridge 
Southwold ...................-- AOC. Pain Rel - s 5, Victoria-street, S. W, 
Stafford and Uttoxeter ...... J. H. nn ТА pas Stafford 
George Fisher, Res. | G. Fisher ............ А 
Taff Vale „nennen Dir с se Н. A. Fisher (Asst.) | j Cardiff 
| Dashwood House, New 
= an J. C. Hughes ......... W. N. Swettenham Broad.street, E.C. 
aterford & Central Irelan 
and Kilkenny Junction... [| 77" C. R. Galwey ...... Waterford. 
Мао, Emu andi —— James Otway ...... Waterford 
Waterford and Limerick ...|  ...... James Tighe ...... Waterford 
Waterford and Tramore ...... William Rea  ......... J. Otway ............ Waterford 
Ш lans . iid К. W. Lemmon ......| | | .... Watlington, Oxon. 
West: Cork eser |... изе ln... мн 8, Draper's-grdns., E. C. 
West Lancashire ............... T. Gilbert ............ Brunlees and Fox . | Southport 
Whitland and Cardigan...... G. Howell ............ J. B. Walton ...... Whitland 
Wigan Junction .......... | ene C. H. Beloe......... London-rd., Manchester 
Wigtownshire .................. W. T. Wheatley...... | ...... Wigtown 


Wrexham, Mold and C.'s. Q. | T. Cartwright ......... | George Owen ...... | Wrexham 
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RAILWAY. 


Bristol and Exeter 

Cambrian 

Cornwall... ЕА 

Glasgow and South Western ... 

Great Eastern ... 

Great North of Scotland. 

Great Northern .. 

Great Southern and Western of 
Ireland o 

Great Western ... 

Laneashire and Yorkshire 

Llanelly .. 

London, Brighton, and South 
Coast ... 

London, Chatham, and Dover .. 


London and North Western ... 


London and South Western ... 

Manchester, Sheffield, and 
Lincoln aoe P T 

Metropolitan  ... T 

Metropolitan District ... 

Midland .. = 

Monmouthshire.. 

North British 

North Eastern ... 

North Staffs. 

Rhymney M 

South Eastern ... 

Taff Vale З 

West Lancashire 


-Telegraph Engineer. 


F. Haynes is 
J. B. Saunders and Co. ... 
P. J. Margary ... 
James Ried 
Henry Sach  ... 
P. M. Barnett, C. E. 
James Radcliffe ... 


Kennett Bayley ... 


C. E. Spagnoletti 
E. C. Warburton 
—. Lloyd 1 


E. Houghton 


Francis Rudall ... 
J. W. Fletcher ... 


C. Goldstone 


John Scatcherd ... 


C. E. Spagnoletti 
Lord 8. AS Cecil 


W. E. Langdon ... 


A. Radcliffe 


A. F. Clement ... 


A. Graves 
J. Neale ... 
C. Lundie 


William Leonard 


H. A. Fisher 
J. Lavender 


Office. 


Taunton. 

Taunton. 

Plymouth. 

Saint Enoch Station, Glasgow. 
Liverpool-street Station, E.C. 
Aberdeen. 

Retford. 


Kingsbridge Terminus, Dublin. 


Paddington Station, W. 
Manchester. 
Llanelly. 


London Bridge Station, S. E. 


Victoria Station, S. W. 

London Road Station, Man- 
chester. 

Southampton Station. 


Godley Station. 


Paddington Station, W. 

6, Westminster-chambers, S. W. 
Derby Station. 

Birmingham. 

Edinburgh. 

York. 

Stoke-on-Trent. 

Cardiff. 

Tunbridge. 

Cardiff. 

11, Todd-street, Manchester. 
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ALPHABETICAL LIST OF NAMES. 


A 
Abbott's Foundry Co., Electrical Lamp Post 
Manufacturers, Abbott's Iron Works, 


Falkirk. 

Abdank, Abakanowicz, B., Electrical Engineer, 
Inventor of the Abdank Arc Lamp, 25, 
Rue de la Montagne, St. Geneviéve, Paris. 

Abel, Sir nern C. B., Royal Arsenal, Wool- 
wich. 

Abel and Imray, Patent Agents,28, Southampton- 
bir a e W.C. 

Aberdeen St. George's Telephone Co. (Limited), 
Telephone Contractors, Aberdeen. 
Abernethy, J. P., Electrician, Superintendent of 

Telegraphs, Cleveland, Ohio, U.S.A. 
Adams, Milton F., Electrical Engineer, 41, Rue 
Galilee, Paris. 
Adams, Prof. W. G., F.R.S., 43, Notting Hill- 


square, W. 
Adams, Alex. J. S., Postal Telegraphs, General 
Post Office, E.C. 


дшш, x R., India Government Telegraphs, 


n 

Adams and Son, Electric Bell Manufacturers, 
57, Haymarket, S. W. 

Adamson, E. W., Submarine Telegraph Co., 
Eastdean, Eastbourne. 

Addenbrook, G. L., United Telephone Co., Ox- 
ford-court, Cannon-street, E.C. 

Addison, G. W., Capt. R.E., 20, Elm Park- 
gardens, S. W. 

Adkins, H. and Sons, Electro Platers, 12, Wea- 
man-row, Birmingham. 

Ahern, Jno., Exchange Telegraph Co., 9 and 10, 
Victoria-buildings, Manchester. 

Aird, Jno., Belvedere-road, Lambeth, S. E. 

Aitken, Thos. and Sons, Helmshore, near Man- 
chester, 

Alder and Co., W., Electrical Engineers, 15, 
Louisengasse, Vienna. 

Aldis, Б. W., Postal Telegraphs, Colchester. 


Alexander, E. P., Patent Agent, Fel. Inst. P.A., 
$6, Southampton-buildings, W.C. Éa 
Allen, C. E., Indo-European Government Tele- 
aphs, Bushire. 
Allen, Fr and Sons, Manufacturing Chemists, 
164, Upper North-street, Poplar, E. 
Allen, Jas., Telegraph Superintendent, Great 
Southern Railway, Buenos Ayres. e 
Allen, J. J., Indian Government Telegraphs, 
Calcutta. . -a 
Allen, J. and W., Chemical Manufacturers, Walls- 
end, Newcastle. ' 
Allen, Percy, Woodbury Hill, Loughton, Essex. 
Allen and Co., W. H., Steam Engine Makers, - 
York-street Works, York-road, Lambeth, 
S.E 


Alley and Maclellan, Steam Engine Makers, 

Sentinel Works, Glasgow. 

Allison and Co., J., Engravers, 317, Strand, - 
W.C 


Allnut, J. E., India Rubber Manufacturer and - 
Dealer, 754, Little Britain, E.C. 

Alma Tube Works, Iron Tube Makers at Wal- 
sal and Wednesbury ; Chandelier and 
Brass Works, Birmingham ; London 
Office, 145, Queen Victoria-street, E.C. 

Almack, Edward, Conservative Club, W.C. 

Almond, Wm., Electro Plater, 129, Stretford. - 
street, Manchester. 

Aluminium Crown Metal Co., 34, Leadenhall- 
street, E. C. | 

American Bell Telephone Co., 95, Milk-street, - 
Boston, U.S.A. (T. N. Vail, General 
Manager). 

American, British, and Continental Cable Co., 
Bartholomew-house, E. C. i 

me la Co., Carbon Makers, St. Louis, 


American Electric Storage Co., 792, Broad- > 
street, Newark, New Jersey, U.S. A. 
American West Coast Telephone Co. (Limited), - 
4, New Broad-street, E.Q.- - | 
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American Electrical Works, Insulated Wire 
Makers, 67, Stewart-street, Providence, 
Rhode Island, U.S. A. 

American Spiral Telephone Wire Company, 43, 
Milk-street, Boston, U.S.A. 

American Telegraph and Cable Company, 213, 
Gresham house, Old Broad-street, E.C., 
and 21, Royal Exchange, E.C.—See 
Western Union Telegraph. 

American Telephone Co., Makers of Telephonic 
Apparatus, Rotterdam (G. A. Mason, 
General vw b 

Amos and Smith, Electric Light Machine 
and Steam Engine Makers, Albert Doc 
Works, Hull. 

Anchor Tube Company, Iron Tube Makers, 110, 
Cannon-street, E.C. 

Ancoats Vale Rubber Company (Limited), India 
Rubber Driving Band Makers, 15, Bow- 
lane E.C. . 

Anderson, Sir James, 66, Old Broad-street, 
London, E.C. 

Anderson, Abbott, and Anderson, India Rubber 
Олтар pang Makers, 37, QueenVictoria- 
street, E. C. 

Anderson, J. C., Agent for Machinery and Tube 
Makers, 155, Fenchurch-street, E. C. 

Anderson, Б. F. C. 8., Leadenhall House, 
Leadenhall-street, E.C. | 

Anderson and Munro, Electric Light and Tele- 
graph Engineers and Makers of Electric 
Light Fittings, &c., 156, Bothwell-street, 
Glasgow. 

Anderson Brothers, Electrical Appliance Makers, 
Peekshill, New York, USA 

André, G. G., Electric Light Engineer (Electrical 

s for Mines), Dorking, 

Andrew, J. E. H., Gas Engine Maker, 123a, 
Queen Victoria-street, E.C. 

Andrews, Thos., Anglo-American Telegraph 
Company, Brest. 

Andrews, J. D. F. and Co., Electrical Engineers, 
Woodside Electric Works, Woodside- 
road, Glasgow. 

Andrews, W. S., Manager Indo-European Tele- 
graph Company,18, Old Broad-street, E. C. 

Andrews, Joseph, Electrician, 25, Warwick- 
road, Kensington, S.W. 

Angell and Co., Driving Band Makers, 60, 
Tanner-street, Bermondsey, S. E. 
Anglo-American Brush Electric Light Corpora- 
tion (Limited), Makers of Electric Lamps, 
Dynamos, Carbons, &c., Victoria Works, 
Belvedere-road, Lambeth,S. E. (E. Garcke, 
Secretary ; R. Percy Sellon, Electrician). 

Anglo-American Telegraph Company (Limited), 
owning Cables to United States, 26, Old 
Broad-street, E.C. (H. Weaver, Manag- 
ing Director ; T. H. Wells, Secretary. ) 

Anglo-Spanish Brush Electric Light and Power 
Company (Limited), Electric Light En- 
gineers, 110, Cannon-street, E.C. (J. 
N. Grove, Secretary. ) 

Angus, G., and Co., Copper Merchants, Grainger- 
street, Newcastle-upon-Tyne. 

Ansell, Wm. T., 66, Old Broad-street, E.C. 

Ansonia Brass and Copper Co., Copper Wire 
Makers, 19 & 21, Cliff-street, New York. 

ann, William A., Professor of Physics, 

rnell University, Ithaca, New York. 


Applegarth, R., Engineer, &c., Atlas Works, 
Ewer-street, Southwark, S. E. 

Apps, A., Maker of Surveying and Electrical 
Instruments to the Government, 433, 
West Strand, W.C. 

Archbutt, J. and W. E., Electric Bell Manu- 
(шн 8, Bridge-street, Westminster, 

Armstrong, J. T., F.R.S., The Faraday Battery 
Cells and Plates Co., 31, Ely-place, 
Holborn. 

Armstrong, R. Y., Major R.E., Brompton Bar- 
racks, Chatham. 

Arney and Stephens, Wire Drawers, 23, Iron- 
monger-row, E.C. 

Arnót Nigel, M., Electrical Engineer to the 
Australian Electric Light and Power Co. 
ae ), 41, Coleman-street, London, 


Arnott and Button, Manufacturing Chemists, 
Faraday Works, Rainham, Essex. 
Arthur, Capt., R. N., C.B., H.M.S. '' Hector," 
Cowes, Isle of Wight. 

Asbestos Co. (Limited), The United, 161, Queen 
Victoria-street, E. C. 

Ash, J., and Son, Galvanised Iron Wire Makers, 
Rea-street South, Birmingham. 

Ash and Lacy, Zinc Merchants, 122, Cannon- 
street, E.C. 

Ashberry, P., and Sons, Electro Platers, 21, 
Bowling Green-street, Sheffield. 

Ashby, G. F., Electric Bell Manufacturers, 165, 
King's-road, Chelsea, S. W. 

Ashdown, T., Electro Plater, 47, Berwick-street, 


Soho, W. 

Ashton and Co., A. P., Electric Bell and Tele- 
hone Fitters, 89, St. Peters Gate, 
tockport. 

Ashton and Green (Limited) Galvanisers, 11, 

Bury-street, St. Mary Axe, E.C. 

Ashton, J. G., Inspector Lancashire and Cheshire 
Telephonic Exchange Co., Barrow and 
Ulverston Centres. 

Ashton, E., Superintending Engineer Postal 
Telegraphs, Cambridge. 

Association Pour L'Etude de L'Electricite. (D. 
Monnier, Manager, No. 1, Rue Appert, 
Paris. ) 

Astbury, W. H., Electric Light Apparatus 
Maker, Atlas Tool Works, Grantham. 

Atkinson, Dr. E., F.C.S., Portesbury Hill, 
Camberley, Surrey. 

Atlas Works, Carbon Makers, Atlas Works, 
Ewer-street, Southwark-street, S.E. (R. 
Applegarth, Manager. ) . 

Atlas Engine Co., 4, Broad.street Buildings, 
Liverpool-street, E.C. 

Atlas Iron Works Co., Iron Telegraph Pole 
Manufacturers, Litchurch, Derby. 
Austin, H. and Co., Manufacturing Chemists, 

125, Bermondsey-street, S. E. 

Australasian Electric Light, Power and Storage 
Company, Electrie Light Engineers, 41, 
Coleman-street, E.C. (J. H. Duncan, 
Secretary.) 

Aveling and Porter, Steam Engine Makers, 72, 
Cannon-street, Е. С. А 

Avonside Engine Со. (Limited), Steam Engine 
Makers, Avon-street, Bristol 


Aylmer, J., Electrician, 4, Rue du Naples, Paris.. 
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Ayrton, Prof W. E, F.R.S., Consulting 
Electrical Engineer, Telpher House, 73, 
Great Eastern-street, E. С. 


Bachhoffner, C., Chemical Glass and Gas-house 
apparatus Maker, St. Andrew's-buildings, 
Holborn-circus, E. C. 

Badger, Jno., and Co., Iron Telegraph Pole 
Manufacturers, 3tephenson-street, Step- 
henson-place, Birmingham. 

Baerlin and Co., pud Merchants, 12, Black- 
friars-street, Salford, Manchester. 
Bagnall, W. G., Castle Engine Works, Stafford. 
Bagot, A. C., Consulting Electrician, 433, 

West Strand, W.C. 

Bagshaw, G., and Son, Headford Works, 42, 
Edgerton-lane, Sheffield. 

Bagshaw, J., and Sons, Friction Clutches, 

Pulleys, Shafting, and Stationary Engine 
akers, Victoria Foundry, Batley. 

Bailey, E., Electrician, 2, Argyle-square, W. 

Bailey, Ernest, Electrician and Maker of Incan- 
descent Lamps, 172, St. John's-street, 
Clerkenwell, E.C. 

Bailey and Co, Battery Jar, Porous Cell and 
Insulator Makers, Fulham Pottery, S. W. 

Bailey and Son, William, Manufacturing Che- 
mists, Horseley Fields, Wolverhampton. 

Bailey, G., Electrical Engineer, 55, Gray-street, 
Blackfriars, S. E. 

Bailey, John, India Rubber, Gutta Percha, 
and Telegraph Works Company, Silver- 
town, E. 

Bailey, W. H., Lightning Conductor Manufac- 
turers, Albion orks,  Essex-street, 
Salford, Manchester. 

Baird, Arch., and Son, 67, Robertson-street, 
Glasgow. 

Baker, Charles, Electro Gilder, 14, Wynyatt- 
street, Goswell-road, E.C. 

Baker, Daniel, Medical Electrician, 90, St. 
John-street-road, E. С. 

Baker, Richard, and Co., Mica and Talc 
Brokers, 9, Mincing-lane, E.C. 

Bandsept, A., Electrical Engineer, 15, Chaussée 

e Wavre, Ixelles, Brussels. 

Banks, Wm., Electrical Engineer, 32, Corpora- 
tion-street, Bolton. 

Ball, Joseph, Lightning Conductor Manufac- 

" A turer, York Castle, York-street, Oldham. 

Bannister, Richard, Analytical Chemist, The 
Laboratory, Somerset House, W.C. 

Barbican India Rubber Co., 1, Barbican, E.C. 

Barbier, E. Electrical Apparatus Maker, 9, 
Rue Fromentin, Paris. 

Barker and Son, Compass Makers, 12, Clerken- 
well-road, E. C. 

Barlow, W. A., Patent Agent, 6, St. Paul's- 
churchyard, E.C. 

Barlow, W. H., Electrician, 2, Old Palace-yard, 
London, S. W. 

Barnett, Pat., M.I.C.E., Telegraph Engineer, 
Great North of Scotland Railway Co., 
Aberdeen. 

Barnsley Carbon Company, Carbon Rod Makers, 

ndon Office: 20, Dartmouth-street, 
Westminster, S. W. 


Barraclough, T., and Co., Cable Machinery and 
Wire Makers, 8, King-street, Manchester. 

Barraud and Lund, Electricians, 41, Cornhill, 
E.C 


Barrows and Stewart, Electrical Engineers, 
Banbury, Oxon. 

Barrett, Prof., Professor of Physics, College of 
Science, Dublin. 

Barnes and Co., Electrolier Manufacturers, 511, 
Broad-street, Birmingham. 

Barton, Thomas, Practical Electrician, Ains- 
worth-street, Blackburn, Lancs. 

Barwell, J., and Sons, Copper Merchants, 28, 
Pickford-street, Birmingham. 

Barwell, Son and Co., Electric Light Fittings, 
Worcester Works, Clement-street, Bir- 
mingham. 

Bass and Selve, Copper Wire Drawers, Jeffry's- 
square, St. Mary-axe, E.C. 

Bassano and Slater, Telegraph Engineers, 
Traffic-street, Derby, 

Bassingham, Wm., and Sons, Electric Light 

ngineers, 3 and 4, Lower Whitecross- 
street, E.C. 

Bastin, L. P., and Co., Telegraph Apparatus 
Makers, Yewsley Wharf, West Drayton. 

Batchelor, Charles, Manager and Chief Elec- 
trical Engineer of the Société Electrique 
Edison, 38, Avenue de l'Opera, Paris. 

Bateman-Champain, J. U., Colonel, R.E., 49 
and 50, Parliament-street, S. W. 

Bateman, Jno., Optician, 104, Strand. 

Batt, G., Electro Gilder, 77, Rahere-street, 
Goswell-road, E.C. 

Baudet, Cloris, Electrical Apparatus Maker, 90, 
Rue St. Victor, Paris. 

Baudot, J. M. Emile, Telegraph Engineer, 181, 
Rue de Vaugirard, Paris. 

Bauer and Co., 6, Union Court-chambers, Old 
Broad-street, E.C. 

Baughan and Co., W. H., Electric Bell, Ter- 
minal, &c., Makers, Charlbury, Oxford- 
shire. 

Bayfiell, W. H., Electro Plater, 51, Great 
Sutton-street, Е. С. 

Bayley, Kennett, Telegraph Engineer, Great 
Southern and Western Railway Cc 
Dublin. 

Bayley Bros., Electric Light Fittings ana 
Switch Makers, Selborne Works, Sel- 
borne-street, Walsall. 

Bayliss, Jones, and Bayliss, Telegraph Insulator 
Manufacturers, 3, Crooked-lane, London, 
E 


‚С. 
Beaumont and Dougill, Electric Bell Makers, 
54, Great George-street, Leeds. 
Beck, W. H., Patent Agent, 159, Cannon-street, 
E.C 


Becker, F. E. and Co., Electrical Apparatus 
Makers, 34, Maiden-lane, Covent-garden, 
C 


W.C. 
Beckh, G. A., Wire Maker, 6, Love-lane, Alder- 
manbury, E.C. 

Beckles, S. H. and Co., Manufacturing Che 
mists, 6, Lime-street-square, E. C. 
Beech, Geo., Telegraph Instrument Case Makers, 

I Norfolk-road, Dalston-lane, Dalston, 


Beeman, J oseph S., 44, St. Oswald's-road, West 
Brompton, S. W 
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Beez, Charles, Electrical Apparatus Maker, 45, 
Rochechouart, Paris. 

Belfast Electric Appliance Company, Limited 
(G. Annesley Grindle, manager); offices 

. . 21, Chichester-street, Belfast. 

Bell, Albert, Magnetic Appliance Maker, Volta 
House, 175, Wardour-street, London, W. 

Bell, Prof. A. Graham, Electrician, Inventor of 
Bell Telephone, Volta Laboratory, 1,221, 
Crown Avenue, Washington, U.S.A. 

Bell, H., India Rubber Maker, Guildford-street, 
York-road, S. E. 

Bell, John, Asbestos Manufacturer, 118, South- 
wark-street, S. E. 

Bell T., and Co., Manufacturing Chemists, 
Vitriol Works, near Abbey Mills, Strat- 


ford, E. 
Bell, Watson, Telephone and Electric Light 
Engineer, Whitehaven. 


Bell, Alfred D., Waihemo, Otago, New 
Zealand. 

Bell, Andrew, Postal Telegraphs, Gloucester- 
road, N.W 


Bell Telephone Manufacturing Company, Manu- 
facturers of Telephones and Telephonic 
Apparatus, Antwerp. 

Беш G., Glassblower, Belle Isle, York- 
road, N. 

. Bemrose and Sons, Electric Light Apparatus 
Manufacturers, Derby. | 
Benda Bros, India Rubber Manufacturers, 5 

and 6, Winchester-court, E.C. 

Benetfink and Co., Electro Platers, 85, Cheap- 
side, E.C. 

Benham and Froud, Lightning Conductor 
Makers, 40, Chandos-street, Strand, W. O, 

Bennett and Co., Henry, Electric Light Engi- 
neers, 131, Ope eet Glasgow. 

Bennett, Sir John, Non-magnetisable Watch 
Maker, 64, Cheapside, E.C. 

Bennett, Walter, Spelter Manufacturer, Zinc 

-- and General Metal Merchant, 60, Grace- 
church-street, E. С. 

Bennett, Alfred Rosling, 84, Royal Exchange- 
buildings, Glasgow. 

Benson, W. H., Electro Plater, 15, Weaman- 
street, Birmingham. 

Беш КШ Electric Railway Company, 115, 
Broadway, New York. 

Beresford, Charles F. C., Captain, R. E., Postal 
Telegraphs, Walpole-street, New Cross. 

Berger, Lewis and Sons, Lead Merchants, 
Leadmill.road ; Office, 69, Shoreham- 
street, Sheffield. 

Berley, J. A., Electrical Engineer, New Bridge- 
street, Blackfriars, S. E. 

Berliner, J., Telephone Maker, 1, Neuestrasse, 
Hanover. 

Bernays, J., Steam Engine Maker, 96, Newgate- 
street, E.C. 


Bernstein, Alexander, Electrical Engineer, 
Boston, U.S.A. | 

Berry, F. H., Practical Electrician, 18, Percival- 
street, E.C. 


Berry and Son, Electrical Apparatus Makers, 
Telephone Contractors, &c., Faraday 
Works, Huddersfield. 

Berry, Z. D. and Sons, Electric Apparatus 
коа» 16, Regency-street, Westminster, 


Betts, A. S., Kurrachee. 

Betts, J. A., A.M. Inst. C.E., care of H. B. M. 
Consul, Canton, China. 

Bibbey, J., Telegraph Instrument Maker, 12, 
Williams-place, Sumner-street, S. E. 

Bickerton, J., Telegraph Engineer, 21, Bridge- 
street, Deansgate, Manchester. 

Bidwell, Shelford, Electrician, Riverstone Lodge, 
Southfields, Wandsworth, S. W. 

Biggs & Co., Consulting Electricians, Broom- 
field, 1, Freelands-road, Bromley, Kent. 

Billington and Newton, Phosphor Bronze and 
Silico Bronze Manufacturers, Vulcan 
Metal Works, Longport, Staffs. 

Bindoff, Levi, Hodges, and Co., Telegraph 
Wire Coverers, Royal Victor Works, 
Old Ford-road, Bow, E. 

Binko and Co., 12, Coleman-street, Bunhill-row, 
Agents for Binko, Siegel, and Co., Pa- 
tentees and Manufacturers of Electric 
Apparatus. 

Binks Brothers, Lightning Conductor Makers, 
Strafford-street, Millwall, E. 

Binney and Son, Vulcanised Fibre Manufac- 
turers, Catherine-street, City-road, E.C. 

Binney, W. P., Eastern Telegraph Company, 
Syra, Greece. 

Binswanger, G., and Co., Electrical Apparatus 
and Insulating Material Makers, 33, 


an E.C. 
Bird, Edward C., India Government Telegraphs, 
Calcutta. 


Birmingham Battery & Metal Company, Copper 
Wire Makers, 79, Digbeth, Birmingham, 
and 21, Gresham House, Old Broad- street. 

Birmingham and Warwickshire Brush Electric 
Light and Power Company (now amal- 

mated with the Hammond Electric 
ight Company). 

Birmingham India Rubber Company, Driving 

and Manufacturers, New-street, Bir- 
mingham. 

Bishop, Wm., Lightning Conductor Manufac- 
turer, 33, Mott-street, Birmingham. 

Bishop and Company, Platinum Merchants, 
Victor, 33, Maiden-lane, New York, 

Bishop, S. and C., and Co., Glass Globe Makers, 
St. Helens, Lancashire. 

Bishop, Gutta Percha Works, Insulated Wire 
Makers, 420, East 25th-street, New York, 

Bishop, James Draper, Shanghai. 

Bishton, T., Limited, Galvanisers, &c., Mon- 
mere Green, Wolverhampton. 

Blackburn, Joseph, Electrical Engineer, Con- 
tractor for the erection of Lightning 
Conductors, 39, Arkwright-street, Not- 
tingham. 

Blackwall Galvanised Iron Company, The, Gal- 
vanisers, 4, Corbet-court, Gracechurch- 
street, E.C. 

Blackwell, G. G., Electric Bell Manufacturer, 
:26, Chapel-street, Liverpool. 

Blake, A., Electro Plater, 15, Albemarle-street, 
Clerkenwell, E.C. 

Blakey, Emmott and Co., Telegraph and Tele- 
phone Engineers, Northern Telegraph 
Works, Halifax. 

Bland and Co., J. H., Electrical Engineers, 75, 
Blackfriars-road, S. E. Works, 27, Kirby- 
street, Hatton-garden, E.O. | 
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Blenkarn, W., Electric Bell Maker, 45, Hasel- 
rigges-road, Clapham, S. W. 

Bletchley Iron Works, Steam Engine Makers, 
46, Tower-chambers, Finsbury-pavement. 

Blewett, G., Relief Superintending Engineer, 
General Post Office, London, E.C. 

Blissett, T. (India Government Telegraphs, 
Calcutta), care of Messrs. Grindlay and 
Co., 55, Parliament-street, S. W. 

Blodgett, Bros., and Co., Manufacturing Elec- 
tricians, 63, Kilby-street, Boston, Mass. 

Bloomfield, Henry, Electric Bell Manufacturer, 
King-street, Maidenhead, Berks. 

Blundell, G. T., and Co., Brass Founders, 23, 
West India Dock-road, E. 

Blundell, Spence, and Co., Lubricating Oils, 
Anchor Wharf, 9, Upper Thames-street, 
E.C., and Beverley-road, Hull. 

Bly, Charles L., Electrical Apparatus Maker, 
37, Pearl-street, Boston, U.S.A. 

Blyth, Professor, Electrician, Anderson's College, 
Glasgow. 

Boardman, Glossop and Co., Electro Platers, 
Clarence Works, Pond-street, Sheffield. 

Bocock, T. W., and Co., Electro Platers, 99, 
Hatton- en, E.C. 

Boettcher, Dr. Emile, Electrician, 21, Pfaffen- 
dorferstrasse, Leipzig. 

Bohm, Ernest, Manufacturer of Incandescent 
Lamps, &c., 33, Northampton-street, 
Clerkenwell, E.C. 

Bohr, Heinrick G. C., Great Northern Telegraph 
RO Den Shanghai. 

Bold, E. H., A.M, Inst. C.E., Napier, New 
Zealand. 

Bolding, John, and Sons, Brass Manufacturers, 
19, South Molton-street, W. 

Bolling and Lowe, Tin and Metal Merchants, 2, 
Lawrence Pountney-hill, E.C. 

Bollinger, H., Engineer, 3, Via Principe Um- 
berts, Milan, Italy. 

Bolton, J., and Son, Electro Plate Manufac- 
turers and Dealers, 64, George-street, 

Parade, Birmingham. 

Bolton, T., and Son, Electrical Apparatus 
Makers, Lightning Conductor Manufac- 
turers, Broad-street Metal Works, Bir- 
mingham, and  Oakamoor,  Cheadle, 
Stafls. 

Bolton, Sir Francis, Colonel, 4, The Sanctuary, 
Westminster, S. W. 

Bolton, F., Eastern Telegraph Company, 12, 
Via Carintia, Trieste. 

Bonsor, Wm. V., Inginieur - Electricien, 12, 
Rue Henri Kolv, 12, Lille, France. 
Boome, Geo. F., Manufacturing Chemist, Star 
Chemical Works, Weston-street, Bow 

Common, E. 

Bosquet Isaac, Tinfoil Manufacturer, 28, Bar- 
bican, E.C. 

:Bossomaier and Co., Lightning Conductor 
Makers, 72, Finsbury-pavement, E.C. 

: Boston Electric Company, Electrical Apparatus 
Ux 550, Washington-street, Boston, 

S.A. 

Boteler, R. (India Government Telegraphs 
Calcutta), care of Messrs. H. S. King and 
Co., 45, Pall-mall, S.W. 

Som J 2 ., Electric Bell Maker, 46, City-road, 


Bottomley, R. F., Mathematical Instrument 
Maker, 11, Billiter-street, E.C. 

Bottomlev and Hirst, Wire Drawers, Victoria 
Mills, Brighouse. 

Bottomley, J. T., Telegraph Engineer, The 
College, Glasgow. 

Bottomley, Wm., Telegraph Engineer, 2, Sangh- 
field-terrace, Hillhead, Glasgow. 
Boudet, Dr. M., Medical Electrician, 4, Rue de 

l'Isly, Paris. 

Bourdeaux, John, Submarine Telegraph Com- 
pany, Dover. 

Bourne and O'Neil, Electro Platers, 18 and 19, 
Ludgate-hill, Birmingham. 

Bourne, J., and Son, Telegraph Insulator and 
Battery Jar Makers, 6, St. Pancras 
Station, Euston-road, N. W., and Denby 
Pottery, near Derby. 

Bourne, William, Copper Wire Maker, 6, John 
Dalton-street, Manchester. 

Bourseul, Charles, Manager of Post Office Tele. 
graphs, Cahors, France. 

Bowen and Co., Brass Founders for Electricians, 
Y Mount-pleasant, Clerkenwell, London, 

C 


Bowes, A., Spelter Merchant, Rothsay-street, 
Bermondsey New-road, S. E. 

Bowker, W., and Co., Electricians, Henry. 
street, Huddersfield. 

Box, W. R., and Co., Electro Platers, 105, 
Middle Abbey-street, Dublin. 

Boyle, R. Vicars, C.S.L, M. Inst. С.Е. 

Boys, C. Vernon, Electrician, Inventor of Boys' 
Power Meter, Wing, near Oakham, and 
School of Science, Exhibition-road, Ken- 
sington, W. 

Braby, F., and Co., Zinc Battery Plate and 
Zinc Rod Makers, 356 to 364, Euston. 
road, N.W. 

Bradbury, Thomas and Sons, Electro Platers, 
15, Charterhouse-street, E.C, 

Bradley, John, Electrician and ыар Engi- 
neer, 95, Ward-street, Sunderland ; 
Manager of the Northern District Tele- 
phone Company, Sunderland. 

Brady, H., and Co., Galvanisers and Tele- 
phone Manufacturers, Great Clyde-street, 
Glasgow. 

Brady, James, Dynamo and Electric Light 
Apparatus Maker, 257, Water-street, 

. Brooklyn, New York, U.S.A. 

Bragg, W. E., Electro Plater, 49, Ellis-street, 
Birmingham. 

Brailsford, T. R., Electric Bell Fitter, 41, 
Trinity-square, E.C) | 

Braithwaite and Kirk (late Thos. Fleet) Engi- 
neers, Iron and Brass Founders, Crown 
Bridgeand Boiler Works, West Bromwich, 
London Offices, 72 and 73, Palace Cham- 
bers, 9, Bridge-street, Westminster. 

Bramham, J., Lightning Conductor Manufac- 
turer, 104, Dale-street, Liverpool. 

Branson, J. H., Copper, Spelter, Zinc, Iron, and 
mes Merchant, 25, Change-alley, Shef- 

eld. 

Branville and Co., H. de, Electrical Apparatus 
Makers, 25, Rue de la Montagne, St. 
Geneviéve, Paris, 

Bratt, J. and A., Galvanisers, Clarence-street 
Works, Wolverhampton, 
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Bray, Geo. and Co., Electrolier, Lamp, and 


Lustre Manufacturers, 
Leeds. 

Brayne, Francis, and Co., Earthenware Manu- 
facturers for Electrical Purposes, Bow 
Foto Three Mills Lane, Bromley-by- 

ow. 


Blackman-lane, 


Brazilian Submarine Telegraph Company, Limi- 
ted, 8, Great Winchester-street, E.C. 
(Thomas Fuller, Managing Director ; R. 
Collett, Secretary). 

Breffit, Edgar, and Co., Chemical Apparatus 
Makers, 83, Upper Thames-street, E.C. 

Breguet and Co., Electrical Apparatus Makers 
and Engineers (Agents for Planté's Accu- 
mulators), 39, Quai de l'Horloge, Paris. 

Brewer and Jenson, Patent Agents, 55, Chan- 
cery-lane, W.C. 

Briddon Brothers, Electro Platers, 17, Ely- 
lace, Holborn, E.C., and 7, Eyre-lane, 
heffield. 

Briggs, James A., care of Messrs, Grindlay and 

Co., 55, Parliament-street, S. W. 

Bright, Sir Charles T., Consulting Electrical 
Engineer, 51, Golden-square, W. 

Bright, E. B., Consulting Engineer, 31, Golden- 
square, W. 

. Bristow, G. L., 1, Copthall-buildings, E.C. 

Britannia Rubber and Kamptulicon Company, 
ra Rubber Makers, 32, Cannon-street, 

British Association for the Advancement of 
Science, 22, Albemarle-street, W. 

British Insulite Company, Makers of the Juve- 
nile Battery and Bell, &c., Charlton, 
Kent. 

Brittan and Foreman, Telegraph Engineers and 
Contractors, 21, Hermes-street, Penton- 
ville-road, N. 

, British Electric Light Company, Electric Light 
Engineers, 78, Turnmill.street, Clerken- 
well, E.C. (Charles Collett, Secretary). 

Brittle, John Richard, ‘‘ Farad Villa," Van- 
brugh Hill, Blackheath. 

Broadbent, J. E., Captain, R. E., Simla, Punjab, 
India. 

un. James, 6, Saltoun-road, Brixton, 

Bromfield, J. Coley, Dynamo and Magneto- 
Electric Machine Maker, 49, Selborne- 
road, Hove, Sussex. 

Brooke, William R. (Indian Government Tele- 
graphs, Bombay), care of Messrs. King 
and Co., 65, Cornhill, E.C. 

Brooker, Dore, and Co., Galvanisers, 4, Corbet- 
court, Gracechurch-street, E.C. 

Brooks, David, Electrician, Inventor of the 
Brooks System of Laying Underground 
Cables, Philadelphia, U.S. A. 

Brooks Underground Conduit Company, Con- 
tractors for Laying Underground Cables, 
Delaware, U.S. A. 

Brookes, A. G. (late Morgan-Brown, W.), Patent 
Agent, 59, Chancery-lane, W.C. 

Brotherhood, P., Steam Engine Maker, 15, Be- 
vedere-road, Westminster Bridge, London, 


S. E. 

Brotherton, J., and Co., Iron Telegraph Pole 
Manufacturers, Monmore Green, Wolver- 
hampton. 


Brotherton, Jno., Telegraph Iron Pole Manu- 
facturer, 3, Jeffry's-square, St. Mary 
Axe, E.C. 

Broughton Copper Company, Limited, Copper 
Merchants, 122, Cannon-street, E. C. 

Browett, A., Electro Plater, 14, Dean-street, 
Birmingham. 

Brown, E. б., Royal Arsenal, Woolwich, 
London, S. E. 

Brown, F., Electrician, 44, Upper George-street, 
Bryanstone-square, W. 

SUE .» Electrician, Edenderry House, Bel. 
ast. 

Brown, J. B., and Co., Galvanisers and Wire 
Merchants, 90, Cannon-street, E.C. 

Bu. Electro Plater, 7, Spencer-street, 


Browne, W. J., Indian Government Telegraphs. 

Browne, Newnham, Patent Agent, 91, Queen- 
street, Cheapside, E.C. 

Browning, J., Scientific Instrument Maker, 63, 
Strand, W.C. 

Brush Electric Co., Electric Light Engineers, 
Accumulator and Carbon Makers, &c., 
104, Euclid-avenue, Cleveland, Ohio, 
U.S.A. (Wm. F. Swift, Secretary.) 

Brush Midland Electric Light and Power Com- 
pany, Electric Light Engineers, 4, Great 
Winchester-street-buildings, E. C. (H. N. 
Myers, Secretary.) 

Bryden, John, and Sons, Electric Bell Makers, 
2, Bulstrode-street, W., and 90, Glou- 
cester-road, S. W. 

Buck, Charles, Electro Plater, 20, St. John's- 
lane, E.C. 

Buckley, J., Copper Merchant, Mather-street, 
Manchester. 

Buckney, Thomas, F.R. A.S., 61, Strand, W.C. 

Buell and Sons, M. A., Telegraph Instrument 
Makers, 144, Superior-street, Cleveland, 
Ohio, U.S. A. 

Buller and Co., Telegraph Insulator Makers, 
32, Queen-street, E.C. ' 

Buller, Ernest W., 49, Charlotte-road, Bir- 
mingham. 

Bulletin de la Société Internationale des Elec- 
triciens, Monthly, 99, Rue de Grenelle, 
Paris. 

Bullivant and Co., Wire Cable and Lightning 
Conductor Makers, &c., 72, Mark-lane, 
E.C. 

Bunting, Henry A., Electrician and Telegraph 
Engineer, Didsbury, near Manchester. 

Burge and Warren, Hard India Rubber Manu- 
facturers, 42, Kirby-street, Hatton-gar- 
den, E.C. 

Biirgin, Emile, Electrical Engineer and Dynamo 
Maker, 1, Missionstrasse, Basel, Switzer- 
land. 

Burke, J., Indian Government Telegraphs. 

Burley, W., Electric Bell Maker, Tower- 
chambers, London-wall, E. С. 

Butler and Tanner, Electrotypers, 18, Pater- 
noster-row, E.C. 

Butler, E., ора Engineer, 71, Lord-street, 
Liverpool. 

Butler, F. A., Mica and Talc Merchant, 131, 
St. George's-road, Peckham, S. E. 

Butler Hard Rubber Co., Insulating Material 
Makers, 53, Mercer-street, New York, 
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Burroughs, Wellcome, and Co., Manufacturing 
hemists, Snow Hill-buildings, E.C. 

Burt, J. H., and Co., Iron, Steel, Brass, and 
Copper Wire Makers, &c., 14., Laurence 
Pountney-hill, E.C. 

Bury, H., Electric Light Engineer (Agent for 
Davey, Paxman, and Co., Engineers, 
Colchester) 46, Market-street, Man- 
chester. 

Bury, Viscount, K.C.M.G., 65, Princes-gate, W. 

Butterworth, Jas., Steam Engine Boiler Maker, 
King-street West, Manchester. 

Butterworth, M'Arthur, and Co., Copper Mer- 
chants, Marsh-street, Bristol. 

Byrn, P., Electro Plater, 26, Wicklow-street, 
Dublin. 

Byrt, A., jun., Electrician and Electrical Appli- 
ance Maker, 8, Great Ostry, Shepton 
Mallett, Somerset. 


0 


Cadiot, E. H., Importer of Foreign Electrical 
Appliances, Glass Cells, Porous Vases, 
Leclanché, Callaud, and other Batteries, 
6, Lime-street, E.C. 

Caine and Layborn, Iron and Copper Merchants, 
Dutton-street, Liverpool. 

Calder, J. J., and Co., Electric Light Engineers, 

54, Westminster Bridge-road, S. E. 


Caldicott Iron and Wire Company, Wire 
Drawers, Caldicot, Chepstow. 
Callaghan, Wm., Lightning Conductor Fitter, 


79, Allander-street, Glasgow. 
Callender's Bitumen, Telegraph, and Water- 
roof Company, Wire Coverers, 101, 
eadenhall-street, E.C. 
Cameron and Campbell, Manufacturing Che- 
mists, Parkhead Chemical Works, Glas- 


W. 
Cammeli, Chas., and Co., Limited, Telegraph 
and Telephone Wire Manufacturers, 


Cyclops Works, Saville-street, Sheffield. 
Campion, 2 .» Wire Drawer, 65, Ellesmere- 
road, E. 


Canada Mutual Telegraph Company, 4, Hospital- 
street, Montreal. 

Canadian Copper and Sulphur Company, Limited, 
Copper Miners and Smelters, 6, Queen- 
street-place, E.C. 

Canadian Electrical News, 32, Victoria-square, 
Montreal. J. Horn, editor. Fortnightly. 

Canning, Sir Samuel, Consulting Electrical 

Engineer, 3, Great Winclester-street, 

Cape орва Mining Company, Limited, Copper 

= наша 6, Queen-street-place, London, 

Capham, Chas., Electric Bell Fitter, 20, Clarges- 
street, Piccadilly, W. 

Capito, Charles, 23, Queen Anne's-gate, S. W. 

Caplatzi, A., Electrical Apparatus Maker, 3, 
Chennis-street, Tottenham-court-road, 
W.C., and 22, Charlotte-street, Fitzroy- 
square, W.C. 

Cappel, Albert J. L., Director-General of Indian 
Government Telegraphs, Calcutta. 
Cardew, Philip, Capt., R E., School of Military 

Engineering, Chatham. 


Cargill, W. W., F.R.G.S., Lancaster Lodge 
Campden-road, Kensington, W. 

Carlaw, Coulson, and Co., Iron Founders and 
Electric Lamp Post Manufacturers, 258, 
Castle-street, Glasgow. 

Carlyle, W. A., Manufacturer of Dynamo Ma- 
chine for Plating, Constitution-hill, 
Birmingham. 

Carman and Co., Patent Agents, 1, Broad Arrow- 
court, Milton-street, Е.С. 

Carpenter, Ford, and Co., Electric Light Appa- 
ratus and Fitting Manufacturers, Cran- 
mer Works, Bishop-street South, Bir- 
mingham. 

Carson, William, M. Inst. C.E., Whitecross 
Wire and Iron Co., Warrington, Lanca- 
shire. 

Carter and Co., Practical Electricians, Corn 
Exchange-buildings, Seething-lane, E.C. 

Carré, F., Carbon Maker, 48, Rue de Reuilly, 


Paris. 

Carrick and Brockbank, Metal Agents, 15, Cor- 
poration-street, Birmingham. 

Carrington and Co., Electro Platers, 130, Re- 
gent-street, W. 

Carus-Wilson, ©. A., Electrical Engineer, 11, 
Queen Victoria-street, Е.С. 

Carville Chemical Company, Limited, Chemical 
Manufacturers, 42, Mosley-street, New- 


castle. 

Casella, L. P., Electrical Apparatus Maker, 147, 
Holborn-bars, E. C. 

Cater, Walker, and Son, Boiler Makers, Grove, 
Great Guildford-street, S. E. 

Cassell and Co., Publishers, La Belle Sauvage- 
yard, Ludgate-hill, E.C. 

Cattell, A. S., and Co., Electro Typers, 16, 
Bear-alley, Farringdon-street, London, 


E.C. 

Cavendish Laboratory, Professor Lord Ray- 
leigh, Electrician, oper 

Cecil, Lord S. A., M.S.T. E. and E., Superin- 
tendent of Telegraphs, Metropolitan Dis- 
trict Railway Company, 6, Westminster- 
chambers, S.W., and the Oast House, 
Hayes Common, Beckenham, Kent. 

Central Blatt für Electrotechnik (late Zeitschrift 
für Angewandte Electricitátslehre ; edited 
by F. Uppenborn, 42, Tafelfeld-strasse, 
Nurnberg ; published by R. Oldenbourg, 
Munich and Leipzig. 

Central and South American Telegraph Com- 
pany, 57 and 39, Wall-street, New York. 
James A. Scrymser, President; James 
R. Beard, Secretary. 

Chadburn and Son, Telegraph 
Makers, Telegraph Works, 
road, Liverpool. 

Chalkley, H. J., jun,, Electro Plater, 9, Princes- 
street, Clerkenwell, E.C. 

Challis Bros., Electric Bell Makers, 4, Orchard- 
buildings, Acton-street, E. 

Chamberlain and Hookham, Limited, Electric 
Light Engineers, makers of Hopkinson's 
Meters, 4, New Bartholomew-street, Bir- 
mingham. | . 

Chambers, J. C., Superintending Engineer, 
Postal Telegraphs, Leeds. 

Chambre, Alan E., Camera Lodge, South Nor- 
wood, S. E. 


Instrument 
Waterloo- 
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Chance Bros., and Co., Lighthouse Engineers, 
Lighthouse Works, Smethwick, Birining- 
ham. 

Chance Bros. and Co,, Glass Makers, 24, Fins- 
bury-circus, E.C. 

Chaperon, J., Electrician, 18, Rue St. Sulpice, 
Paris. 

Chaplin, A., and Co., Steam Engine Makers, 63, 
Queen Victoria-street, E.C. 

- Chapman, J. B., First-class Technical Office, 
General Post Office, London, E.C. 
Charles, G. G. (Indian Government Telegraphs, 
Calcutta), care of Messrs. Grindlay aud 

Co., 55, Parliament-street, S. W. 

Chaster, J. E., Electrical Engineer, 1, Poyn- 
ings-road, Junction-road, N. 

Chatto and Windus, Publishers, 214, Picca- 


dilly, W. 
Chauvin, à Von, Representative in England of 


the Western Union ig Company, 
213, Gresham House, Old Broad.street, 
E.C. 


Cheesman, H. G., Telegraph Engineer, Eastern 
Telegraph Co., Carcavellos, Lisbon. 
Cheffins, К. A., Wood Engraver and Patent 

MP 8, Essex-street, Strand, London, 


Chellingsworth, J. F., Electro Plater, 5, Maiden- 
head-court, E.C. 

Chemical Society, Burlington House, Piccadilly, 
W. (H. E. Armstrong, Secretary.) 

Cherrill, Nelson, K., Engineer and Manager 
Swan United Electric Light Co., 70, Rue 
des Sarraguis, Lille. 

Chertemps and Co., A., Electric Light Engi- 
neers and Dynamo Makers, 11 bis, Pas- 
sage St. Sebastien, Paris. 

Chestergate Chemical Works, 

tockport. 

Chillington Iron Co., Limited, Wolverhampton. 

China and Japan Telephone Company, 3, Great 
Winchester-street, E.C. (W. G. Hall, 
Secretary.) 

Ching, Comyn, and Co., Brass Manufacturers, 

, 56, and 58, Castle-street, Long-acre, 


Chestergate, 


Christiani and Co., Electrical Apparatus Makers, 
11, Queen Victoria-street, E.C. 

Christie, J. C., Electric Bell Maker, 3, Mansell- 
street, Aldgate, E. 

Christopherson, Clifford, and Co., Sulphate of 

opper Merchants, 17, Great Tower- 

street, E.C. 

Chrome Steel Works, Makers of Steel for Mag- 
nets, Electrical Apparatus, &c., Brooklyn, 
New York. 

Chubb and Son, Electric Lock Manufacturers, 
128, Queen Victoria-street, E.C. 

Church, A. Hamilton, Electrician, 30, Bardolph- 
road, N. 

Church, Daniel, and Co., Brass Manufacturers, 
Gravel-lane, Southwark, S. E. 

Churchill, C., and Co., Engineers, &c., 21, 
Cross-street, Finsbury, E.C. 

Chwolson, O. D., Electrician and Professor of 
Physics, St. Petersburg. 

Civil and Mechanical Engineers’ Society, 7, 
Westminster-chambers, 8. W. 

City and Guilds Institute, Technical College, 
Finsbury, E.C. 


* 


Clare, John E., Electrician and Mechanician, 
55, Boundary-road, West Derby-road, 
Liverpool. 

Clark, A. M. and W., Patent Agents, 53, Chan- 
cery-lane, W.C. 

Clark, George, and Sons, Copper and Tin Mer- 
chants, Alexandra Copper and Brass 
Works, Waterhouse-lane, Hull. 

Clark, F. A., and Son, Lead Merchants, Marl- 
borough Wharf, Hammersmith, W. 
Clark, Latimer, Electrical Engineer, 6, West- 

minster-chambers, Victoria-street, Lon- 


S. W. 

Clark aud Co., Electric Lighting Engineers, 
411, Brixton-road, 8. W. (owners of the 
Clark Bowman Arc Lamp Patents). 

Clark, James, and Co., Electric Bell Makers, 
&e., 17 and 29, Tureen-street, Glasgow. 

Clark, Latimer, Muirhead and Co., Limited, 
Telegraph Engineers, Dynamo Machine, 
and Electric Lamp Makers, &c., 23, 
Regency strode Westininster, London, 

\ 


Clark, W., Electrical Battery and Motor Manu- 
facturer, 43, Renfield-street, Glasgow. 

Clark, T. S., Lancashire and Cheshire Tele- 

»^honie Exchange, 38, Faulkner-street, 
lanchester. 

Clarke, Arthur, Electric Fire Alarm Maker, 
30, Watling-street, E.C. 

Clarke, J., Medical Electric Appliance Maker, 
19, Applegate-street, Leicester. 

Claudet, Fred., Analytical Chemist, 6 and 7, 
Coleman-street, E. C. 

Clayton, Alfred, 6, Westminster-chambers, 
Victoria-street, S. W. 

ClaytonandShuttleworth, Steam Engine Makers, 
78, Lombard-street, E.C., and Lincoln. 

Clements, A. F., Telegraph Engineer, North 
British Railway Company, Edinburgh. 

Clements, Handley, and Co., Electro Platers, 
19, St. John's-square, E.C. 

Clere, L., Electrician, 6, Ridinghouse-street, 
Great Portland-street, W. 

Cleveland, W. B., Electric Apparatus Maker, 
144, Superior-street, Cleveland, Ohio. 

Clifford, Charles, and Son, Brass and Copper 
Wire Makers, 148, Gresham House, E.C., 
and Fazely-street, Birmingham. 

Clifford, Henry, 1, Lansdowne-place, Black- 
heath, S. E. 

Closset, Emile, Electric Apparatus Maker and 
Lightning Conductor Erector, Brussels. 

Clough, Benj., Lightning Conductor Manufac- 
turer, Thornton-road, Bradford. 

Clutterbuck, G., Electric Bell Fitter, 12, Queen's- 
road, Peckham, S. E. 

Cochran and Co., Boiler Makers, Birkenhead. 
London Agent, C. Booth, 2, Talbot- 
court, Gracechurch-street, E.C. 

Cochran, À. and R., Manufacturer of Globes for 
Electric Lighting, St. Rollox Flint Glass 
Works, Glasgow. 

Cochrane, H., Mechanical Engineer, 58, Great 
Dover-street, S. E. 

Cockburn, M. and Co., Lamp Post Manufac- 
turers, Gowan Bank Ironworks, Falkirk, 
Scotland. 

Coe and Fussey, Electro Platers, &c., 58, Davies- 
street, Oxford-street, W. - 
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Coe and Smith, Electric Bell Makers, 11, Den- 
mark-street, Soho, W.C. 

Colborn, J. W., and Co., Dynamo Maker, 129, 
Main- streot, Fitchburg, Mass. 

Cole, John R., Electric Bell Manufacturer, 61, 
Freeman- Street, Great Grimsby, Lincoln- 
shire. 

Cole, "i Electro Plater, 102, St. John's-street, 

C. 


Cole, J. C., en to Electrical Engi- 
neers, 31, Snow-hill, Holborn, London, 


E.C 

Coleman, G. T., Electrolier Manufacturer, 9, 
Chea side, E.C. 

College of lectric Light and Telephone Engi- 
neering, West Worthing. 

College of Science, Glasgow. 

Collett, Richard, 19, St. Mary's-road, Harles- 
den, Middlesex. 

Collis and Co., Electro Plate Manufacturers and 
Pen 57, Cambridge-street, Birming- 

am. 

Collyer, P., and Co., Electric Bell, Fire, and 
Burglar Alarm Manufacturers, 18, ’Gos- 
sett-street, Bethnal Green. 

Colombo, Professor omy Manager of Italian 
Edison Company, Milan. 

Columbine, J. W., Carbon Maker, 2, Carlisle- 
street, Soho- -square, W. 

Commercial Cable Company (G. H. Bambridge, 
Manager), 25, Royal Exchange. 

Common, Ae S F. A.S., 63, Eaton-rise, 


байрам PET Telegraphos, 31, Rua Do Hos- 
picio, 31, Rio de Janeiro. 

кошш Francaise du Telegraph de Paris à 

ew York, 24, Royal Exchange, E.C. (G. 

H. Bambridge, Superintendent). 

Compagnie Générale Belge de Lumiére Electri- 
que, 9, Rue de Legné, Brussels. 

EL s Internationale des Téléphones, 15, 

lace Vendome, Paris, and 24, Rue des 

Douze ae Brussels. 

Comport, Superintending Engineer, 
Postal Telegraphs, Nottingham. 

Comptes Rendus, organ of the Paris Academy of 
Sciences, Paris. 

Connor, McIntyre, and Co., Metal Merchants, 
26 and 28, Hanover-street, Liverpool. 

Consolidated Electric Co., Electric Light Appa- 
ratus Makers and Contractors, 110, 
Cannon-street (Geo. Offor, Manager), 
ee 67А, Cowcross-street, London, 


Consolidated Telephone Construction and Main- 
tenance Company, Limited, 109, Farring- 
don-road, E. 

Conti, A. E., Electrical Instrument and Appara- 
tus Makor, 26А, Smith-street, Northamp 
ton-square, E. C. 

Contract Journal, The, Weekly Journal, 1, 
au: -court, Fleet- street, E.C. Price 


Cook, W. A., and Co., Iron, Steel, and Copper 
Merchants, 51, Oxford. street, Manchester. 

Oook, W. C. E., "Patent Agent, 43, Southamp- 
ton- buildings, W.O. 

Cooke, Conrad, W., Consulting Electrical Engi- 
е 2, ’ Victoria-mansions, Westminster, 


Cooke, William, and Co., Telegraph Wire Manu- 
facturers, Tinsley-street Iron and Wire 
Works, Sheffield. 

Cooke, F. W., A.S.T.E., Telegraph Engineer 

l and Electrician, Retford. 

Cookes and Swinnerton, Barrow Steel Wire 
Makers, 16, Rood-lane, E.C. 

Cooper, M., 2nd Class Technical Officer, General 
Post Office, London, E.C. 

Cooper and Smith, Manufacturing Chemists, 15, 
Catherine- street, Lichfield-road, Birming- 


ham 

Cooper, William, and Son, Electrolier Manufac- 
turers, 65, St. Mary-axe, E.C. 

Cooper, Charles Friend, Electrician, 76, Little 
Britain, E.C. 

Coppin and Co., Lightning Conductor Manu- 
facturers, 46, City-road, N. 

Corcoran, B., Leather Driving Bandmaker, 31, 
Mark- lane, E.C. 

Corcoran, Witt, and Co., Leather Driving Band 

akers, 30, Mark- lane, E.C. 

Cordeaux, J. H., 2nd Class Technical Officer, 
General Post Office, London, E.C. 
Cordner and Co., Allen, Electrica] Engineers, 

1, Leadenhall-street, E.C. 

Cornell University, Ithaca, New York. 

Cornforth Bros., Telegraph Wire Manufac- 
шер, 155, Dartmouth-street, Birming- 

am. 

Cotterell, Arthur E., Electrician, The Laurels, 
Greenhill- road, Moseley, Birmingham. 

Coupe, D. H., jun., and Co., Telegraph Manu- 
facturers, Tinsley, Sheffield. 

Coveney, J. Richard, Electric Bell, Fire and 
ed Alarm Fitter, 110, Church- street, 
Brighton. 

Cow, P. Be Hill and Co., India Rubber Makers, 
46 and 47, Cheapside, E.C. 

Cowan, John, Electrical Engineer, The Vine- 
yard, Garston, Lancs. 

Cowper, E. A., M. Inst. C.E., 6, Great George- 
Street, Westminster, S. W. 

Cox, Fred. J., Manufacturing Electrician, 27, 
Endymion- road, Brixton Rise, London, 


Cox Bros., and Holland, Telegraph Wire Manu- 
facturers, Percy-road, Birmingham. 
Coxeter, J. and Son, Electrical Apparatus 
Makers, 25, Grafton-street East, Totten- 

ham-court-road, London, W.C 

Cox-Walker, E., Messrs. Harrison, Cox- Walker, 
and Co., Electricians, Darlington. 

Cracknell, E. C., Superintendent of Telegraphs, 
Sydney, Australia. (Honorary Secretary 
for New South Wales.) 

Crampton, T. Russell, M. Inst. C.E., 4, Vic 
toria-street, S. W. 

Craven and S eding Bros., Hemp and Wire Rope 
Manufacturers, Sunderland, 

Crawford, J. L., Electrician (Medallist in Elec- 
tric Lighting), 65, West Regent-street, 
Glasgow. 

Crawford and Balcarres, Earl of, F. R.S., Elec- 
ш Carlton Club, and Haigh Hall, 


Crawford xi Boden Copper Merchants, 24, Side, 
Newcastle-on-Tyne. 

Crawford, T. W., Electro Plater, 300, Argyle- 
street, Glasgow, . 
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Crawley, Parsons and Co., Copper Merchants, 
130, Colmore-row, Birmingham. 

Crebbin and Co., E. W., Mineral Merchants and 
Chemical Brokers, Batavia-buildings, 12, 
Hackins Hey, Liverpool (Agent, R. 


Townson, 54, Shirlock-road, Haverstock- - 


hill, N. W.) | 

Criswick, George S., F.R.A.S., Royal Observa- 
tory, Greenwich. 

Crofts, Alfred, Mechanical Electrician, 7, Claren- 
don-place, Dover. 

Cromartie, D. B., Indian Government Tele. 
graphs, Calcutta. 

Crompton, R. E., and Co., Electric Light 
Engineers, 4, Queen Victoria-street, E.C. 

Crompton and Winfield, Electric Light Engi. 
neers, &c., 49, Farringdon.street, Е.С. ; 
Queen Victoria-street, E.C.; and Cam- 

bridge-street, Birmingham. 

Crookes, W., F.R.S., Consulting Electrical En- 
gineer, 7, Kensington Park-gardens, W. 

Crossley Telephone Co. , 6, New Broad-street, E. C. 

Crossley Brothers, Limited, Gas Engine Makers, 
24, Poultry, E.C., and Glasgow. 

a Louis J., Moorside, Halifax, York- 
shire. 

Crown Galvanising Co., Galvanisers, 57, Milk- 
street, Deritend, Birmingham. 

Crown Zinc Co. , Spelter Manufacturers, Swansea. 

Cruto and Co., A., Makers of the Cruto Incan- 
descent Lamp, Turin, Italy. 

Cruikshank, G. M., Patent Agent and Consult- 
ing Engineer, 135, Buchanan-street, 
Glasgow. 

Crystal Porcelain Pottery Company, Limited, 
Electrical Insulator Manufacturers, 23, 
St. Swithin-lane. 

Cuba Submarine Telegraph Company, Limited, 
61, Old Broad-street, E.C. (James Scott, 
Secretary). 

Cubley and Preston, Manufacturing Chemists 
and Electrical Instrument Makers, 4, 
High-street, Sheffield. 

Culbertson, Dr. J. N., Keith, Dawson, and Co., 
Montana, U.S.A. 

Culley, R. S., Saint Martin's, Weston-super- 
Mare. 

Culley, W. R., Assistant Submarine Superinten- 
dent, General Post Office, London, E.C. 

Cunnington, J. S., Electrical Engineer, 10 
Garlinge-road, N.W. 

Curtoys, Charles, Old Charlton, Kent. 

Cushing, Thomas, F. R. A.S., India Store Depot, 
Belvedere-road, Lambeth, S. E. 

Cutting and Co., R. C., Electrical Apparatus 
‘Makers, Wardrobe-chambers, Queen Vic- 
toria-street, E.C. j 

Cuttriss and Co., Manufacturing Electricians, 
72, New Briggate, Leeds. 

Cutts and Sons, G., Electro Platers, 29, Broad- 
street, Park, Sheffield. 


D 


Dakers, James (Honorary Secretary for Canada), 
93, Belmont-place, Montreal, Canada. 

Dale H. and E. J., Electrical Apparatus 
Makers, 4, Little Britain, E.C., and 26, 
Ludgate-hill, E.C. 


Daniel, F. A., Electro Plater, 33, Percy- 
street, W. 

Daniell, Francis T. B., Indo-European Tele- 
graphs, Teheran, Persia. 

Danvers, Bernard, Edison-Gower-Bell Tele- 
phone Co. of Europe, 2, Rua Larga de 
S. Roque, Lisbon. 

D'Arlincourt, M., Telegraph Engineer, 6, 
Avenue de Montespan, Paris. 

Darling, W. C., Indian Government Telegraphs. 

Darlow and Co., Makers of Magnetic Curative 
Appliances and Medical Magneto Electric 
е 443, West Strand, London, 


Darton, F., and Co., Electrical Instrument 
Makers, 45, St. John-street, E.C. 

Darwin, J. M., Brook-street, Longton, Staffs, 

Dasniéres, C., Chemical Merchant, 16, Philpot- 
lane, E.C., and 6, Cite d'Autin, Paris. 

Daubuz and Co., Tin Smelters (P. Kempson 
s Son, Agents), Broad-street, Birming- 

am 


Davey, Paxman, and Co., Steam Engine 
Makers, 139, Queen Victoria-street, E.C., 
and Colchester. 

Davids, R. G. B., Estrada de Ferro Companhia 
Paulista, Campinas, Province de Santo 
Panlo, Brazil. 

Davidson, Alex., Electrician, 47, London-street, 
Glasgow. 

Davies and Co., Engravers, 19, Craven-street, 
Strand, W.C. 

Davies Bros. and Co., Galvanisers, 110, Can- 
non-street, E.C., and Wolverhampton. 

Davies, Chas., Draughtsman and Engraver on 
Wood, Ludgate-hill, E.C. 

Davies, William H., Eastern Telegraph Com- 
pany, Zanzibar. 

Davis and Son, J., Electric Light and Telephone 
Engineers, &c., All Saints Works, 

| Derby. 

Davis and Timmins, Terminal, Screw, &c., 
Makers and Copper Wire Drawers, Bowl- 
ing Green-lane, E.C. 

Davis and Watts, Electrical Apparatus Makers, 
Baltimore, U.S.A. 

Davis, Fred, Electrical Engineer, Palace-cham- 
one 9, Bridge-street, Westminster, 

W 


Davis, G. F., Electric Bell Maker, 185, Vaux- 
hall Bridge-road, S. W. 

Davis and Co., J., Lightning Conductor 
Makers, 51, Tyrrell-street, Bradford, 
Yorks. 

Day, A. G., Insulated Wire and Insulating 
Material Maker, 120, Broadway, New 
York. 

Day, C., jun., Wire Drawer, 8, Nelson-terrace, 
City-road, N. 

Dean, A., Experimental Glass Blower and Ther- 
mometer Maker, 8, Cross-street, Hatton- 

Rr E.C. 

Dean, T., Telegraph Cable Machine Manufac- 
turer, East Surrey Foundry, Pitlake, 
Croydon. 

Defries and Sons, J., Electric Light Fittings 
Makers, 147, Houndsditch, E., and 1, 
&c., Gravel-lane, E. 

SRAD G., Electrician, 77, Rue Daguerre, 
aris. 
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De la Rue, Warren, M.A., D.C.L, F.R.S., 
Electrician, 73, Portland-place, W. 
Dellagana and Co., Limited, Electro Typers, 48, 

Fetter-lane, E.C. 

De Marsac, F. R., Indian Government Tele- 
graphs, Bombay. 

Dennis and Co. (Agents for Felten and Guil- 
leaume), Iron and Steel Wire, Lightnin 
Conductor, &c., Makers, 101, Leadenh 
street, E. C. 

Dennis, Jas. S. and Co., Copper Manufacturer. 
Works: Macclesfield and Widnes. Liver- 
pool Office : 19, Castle-street. 

Denny, Robt., Electric Bell Fitter, 131, Ox- 
ford-street, Glasgow. 

D'Humy, P.R.F., Electric Light Engineer, 21, 
Litehfield -street, Soho, W. 

De Pass, E., Patent Agent, 68, Fleet-street. 

Deprez, Marcel, Electrical Engineer, 1, Boule- 
vard St. Denis, Paris. 

Dering, George E., Lockleys, Welwyn, Herts. 

De Sauty, C. V., Eastern Telegraph Company, 
Gibraltar. 

Despointes, F., Submarine Telegraph Company, 
2, Throgmorton-avenue, Londou, E.C. 

Devile and Co., Lighthouse Engineers, 23, 
New Street-square, E.C. 

Dewar, Prof. J., F.R.S., Professor of Chemistry 
at the Royal Institution, 21, Albemarle- 
Street, wW. 

Dewrance, John, and Co., Brass and Bronze 
аш 158, Great Dover-street, 

E 


Didier, A., Electrician, 10, Berkeley-gardens, 
Camden-hill, Kensington, W. 

Dietz and Co., Electrolier, Lamp, and Lustre 
Manufacturers, St. Paul's-buildings, Car- 
ter-lane, E. С. 

Dingle, W. A., Practical Electrician, 41, Hindon- 
Street, Pimlico, S. W. 

Direct Spanish Telegraph Company, Limited, 1, 
Leadenhall.street, E.C. (Charles Ger- 
hardi, Manager). 

Direct United States Cable Company, Limited, 
53, Old Broad.street, E.C. Station: 
34, Throgmorton-street, E.C. (J. W. 
Fuller, Secretary and Traffic Manager.) 

Dixon and Corbitt, LightningConductor Makers ; 
also Yarn, &c., for Cable Covering, 73, 
Garford-street, West India Dock-road, E. 
Works, Gateshead-on-Tyne. 

Dixon, J., and Co., Telegraph Wire Manufac- 
turers, Windsor Ironworks, Speakland- 
street, Liverpool. 

Dixon, S., and Son, Lightning Conductor 
Manufacturers, 49, Swinegate, Leeds. 

Dobson, H., Electro Plater, 27, King-street, 
Soho, W. | 

Doherty, J., Superintending Engineer Postal 
Telegraphs, Manchester. 

Dollond and Co., Scientific Instrument Makers, 
1, Ludgate-hill, E.C. 

Domestic Electric Light Company, 101, London- 
wall, E.C. 

Donkin and Vecqueray, Electrical Engineers, 
14, Tabernacle-walk, E.C. 

Donovan, H. C., Midleton House, Humber- 
road, Westcombe Park, S. E. 

Dorrington, A. R., and Co., Electro Typers, 8, 
Stanhope-street, Strand, W.C. 


Dorset, W., Railway Signal Manufacturer, High- 
street, Epsom, Surrey 

Doughty, S.E., Telegraph Engineer and Elec- 
trician, Ridley - court, Great - market, 
Newcastle-on-Tyne. 

Doulton and Co., Earthenware Telegraphic 


Appliances Manufacturers, Holborn- 
орла London, E.C., and Burslem, 
talls. 


Doulton and Watts, Battery Jar, &c., Makers, 
28, High-street, Lambeth, S. E. 

Douglas, C., General, R.A., India. 

Douglas, J. C., Indian Government Telegraphs. 

Dove, J., and Co., Lighthouse Engineers, 18, 
Greenside-lane, Edinburgh. 

Downs, T., and Son, Electric Coil Makers, 192, 
Bethnal Green-road, E. 

Dowson Economie Gas Co., Limited, Makers of 
Gas Producers for Gas Engines, &c., 3, 
Great Queen-street, Westminster, S. W. 

Doyle James D., Victorian Railways, Mel. 
bourne, Victoria, Australia. 

Drake, Bernard, Engineer and Electrician, 

Brush Midland Electric Light Company, 

4, Great Winchester-street-buildings. 

Drake, Geo., Lightning Conductor Manufac- 
turer, Princeville-street, Bradford. 

Dresing, Christian, Great Northern Telegraph 
Company, 119, Bishopsgate-street Within. 

Dring and Fage, Electrical Apparatus Makers, 
145, Strand, W.C. 

Driver, G., Telegraph Instrument Maker, 210, 
Euston-road, N.W. 
Duchamps, E., Electric Light Engineer, 14, 
Croxted-lane, West Dulwich, $. E. 
Duckitt and Berry, Telegraph, Marine, and 
Mooring Buoy Makers, Brunswick Graving 
Dock, Liverpool. 

Duffin, C., Indian Government Telegraphs. 

Duncan Bros., Engineers and Contractors, 32, 
Queen Victoria-street, E.C. 

Dundee and District Telephonie Co., Limited, 
Dundee. 

Dunn, Andrew 8., Superintendent of Telegraphs, 
Caledonian Railway, Glasgow. 

Dunston, Robert Edward, Assoc. Mem. I.C.E., 
Malden Factories, Kentish Town, N.W. 

Durham, Geo., and Co., Electric Engineers, 24, 
Beauchamp-street, Shaw Heath, Stock- 

ort. 

Düsseldorfer, Eisen, und Draht Industrie, Wire 
Makers, 6, Lime-street, E.C. 

Duthy, J. W. B., Indian Government Tele- 


graphs. 
Dvorak, Dr. V., Electrician and Professor at 
the Royal University, Agram, Croatia. 
Dyer, Bernard, Analytical Chemist, 17, Great 
Tower-street, Е, С. 


Е 


Eaborn and Honour, Electro Platers, 65, Hatton- 
garden, E.C. 

Earl and Philip, Electrolier Manufacturers, 113, 
London-wall, E. C. 

Earp, Henry, Electrical Apparatus Maker, 
Engineer, and Telephone Contractor, 12, 
Harwarden-terrace, Grezory Boulevard, 
Nottingham, . 


\ 
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Eastbourne Electric Light Company, Limited, 
Grove-road-chambers, Eastbourne. (H. 
Towner, Secretary ; M. Sayers, 
Electrician.) 

Eastern and South African edes Company, 
66, Old Broad-street, E. C. (Sir J. Ander- 
son, Managing Director; G. Draper, 
Secretary. ) 

Eastern Electric Light and Power Company, 
Limited, Electric Light Engineers, 19, 
Great Winchester-street, E.C. (Walter 
Jackson, Secretary.) 

Eastern Telegraph Company, Limited, 66, Old 
Broad-street, E.C. (Sir James Anderson, 
Managing Director ; Geo. Draper, Secre- 
ta 


.) 

Eastern Extension, Australasia, and China Tele- 
graph Company, Limited, 66, Old Broad- 
street, E.C. (F. E. Hesse, Secretary.) 

East London Galvanising and Metal Company, 

` Limited, Galvanisers, 31, Lombard-street, 
E.C. 

Easton and Anderson, Steam Engine Makers, 
3, Whitehall-place, S. W. 

Eaton, H., Superintending Engineer, London 
District, Postal Telegraphs, Moorgate- 
street-buildings, E.C. 

Ebner, T., Electro Plater, 182, Seymour-street, 
Euston-square, N. W. 

Eck, Callow & Co., Manufacturing Electricians, 
11 and 10, Dean-street, Holborn, W.C., 
and Clerkenwell-green, E.C. 

Economic Electric Co., Electric Light Con- 
tractors, &c., 9, Soho-square, W. (H. 
Beaumont, Secretary. ) 

Economic Electric Company, Electric Lighting 
Engineers, 141, Franklin-street, Boston, 
U.S.A 


Eddy, A. H., Maker of ‘‘Mather” Dynamo, 
68, Market-street, Hartford, Conn. 
Edelmann, Dr. M. T., Electrical Apparatus 

Maker, 76, Gabelsbergerstrasse, Munich. 

Edelsten, Williams, and Co., Wire Makers, 89, 
Newgate-street, E.C. 

Edinburgh and Birmingham Brass Foundry 
Company, Electrical Bell Manufacturers, 
10, St. James-square, Edinburgh. 

Edison, T. A., Edison Electric Light Company, 
65, Fifth-avenue, New York. 

Edison Electric Light Company, Electric Light 
Engineers, Canada Life Chambers, Hamil- 
ton, Ontario, Canada. (A. J. Lawson, 
Manager.) 

Edison Electric Light Company of Germany, 
Electric Light Engineers, 706, Wilhelm- 
strasse, Berlin. 

Edison Electric Light Company, 65, Fifth- 
avenue, New York. 

Edison Gower-Bell Telephone Company of 
Europe, 34, Walbrook, E.C. (R. H. 
Krause, Secretary.) And 2, Rua Larga S. 
Roque, Lisbon. 

.Edison and Swan United Electric Light Com- 

ny, Limited, Electric Light Engineers, 

4, Coleman-street, E.C. ; 57, Holborn- 

Viaduct, E.C. ; 104, West George-street, 
Glasgow ; and Newcastle-on-Tyne. 

Edison's Indian and Colonial Electric Company, 


3, Great Winchester-street, London, 
E.C. | 
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Edmunds and Goolden, Electrical Engineers and 
Contractors, 2, Victoria-mansions, S.W. 
Edmundson, J., and Co., Electric Light Engi- 
neers, &c., 19, Great George-street, sw. ; 
and Dublin. 
Edmundson, J. W., Edison and Swan Company, 
Benwell Works, Newcastle-on-Tyne. 
Edwards and Son, Electro Platers, 34, Great 
Sutton-street, Clerkenwell, E.C. 
Edwards, C. J., and Son, Leather Driving-band 
Makers, 32, Great Sutton-street, Clerken- 
well, E.C. 
Edwards, J. R., Superintending Engineer, Postal 
Telegraphs, Liverpool. 
Edwards and Co., Electrical Apparatus Makers, 
. 41, Beaver-street, New Pork. 
Edwards, S. A., and Co., Copper Merchants, 6, 
Great Charles-street, Birmingham. 
B., Electrical Apparatus Maker, 23, 
Kleine Neugasse, Vienna. 
Egginton, A., Eastern Telegraph Company, 
Otranto, Italy. 
Eggington, Chevalier A., 21, Piazza Vittorio 
Emanuele, Turin. 
Eglinton Chemical Company, Limited, Manu- 
facturers of Bichromate of Potash, 27, 
St. Vincent place, Glasgow. 
Eidsforth and Mudford, Electric Bell Makers, 
Jackson-road, Holloway, N. 
Electric Carbon Works (R. Applegarth), Atlas 
Works, Ewer-street, Southwark, S. E. 
Electric Company, The, Electrical Engineers, 
Adelphi-terrace, . 
Electric Construction and Supply Company, 
145, Broadway, New York. 
Electric Light Association, Electric Light Ap- 
aratus Makers, 9, Victoria-chambers, 


Egger, 


.W. 

Electric Light Carbon Company, Carbon Manu- 
facturers, 133a, Great Suffolk-street, 
Borough, S. E. 

Electric Lighting, Supply and Fitting Company, 
Carbon, Switch, and Electrie Light Appa- 
ratus Makers, 28, York-street, West- 
minster, S. W. (W. B. Adams, Manager.) 

Electric News Telegraph Company, 4, Ludgate- 
circus ; and 4, Warnford-court, E.C. (W. 
J. Burnside, Managing Director; J. 
Cooper, Secretary). 

Electric Railway Signal Company, Stone Cross, 
Mansfield, Notts. 

Electric Signal Company, Limited, 7, Bridge- 
avenue, Hammersmith, W. 

Electric Sun Lamp and Power Company, Elec- 
tric Light Engineers, St. Margaret House, 
Victoria-street, S.W. (Joseph Reeve, 
Secretary.) 

Electric and Magnetic Appliance Stores (J. 
Hintze, General Manager), 21, Liverpool- 
street, E.C., and Eagle Wharf-road, N. 

Electric Marine Governor Company, Electrical 
Engineers, 9, Sea-place, East India Docks- 
road, E. 

Electrical Appliances Manufacturing Company, 
Limited, Electrical Apparatus Makers, 
4, Trafalgar-buildings, Charing-cross, 
London, ў С. 

Electrical Construction and Maintenance Com 
рау, Limited, 25, Queen Victoria-street 
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Electrical Construction and Maintenance Com- 
ny, Underground and Overhead Wire 
yers, N. E. Corner, 3, Chestnut.street, 

Philadelphia (David Brooks, Manager). 

Electrical Depot Works, 10, Deansgate, Man- 

chester ; 126, Chapel-street, Salford. 
Electrical Engineer, The, Monthly Journal, 43, 
Imperial-buildings, Ludgate-circus, E. C. 
Price, 3d. 

Electrical Engineering College, West Worthing, 
Sussex (W. Thackthwaite, Principal). 

Electrical Engineering and Telegraphy, School 
of, 12, Prince's-street, Hanover-square, 
W. (T. J. Jones, Manager ; W. N. Tiddy, 
Secretary.) 

Electrical Insulator Manufacturing Company, 

un Makers, 51, Lombard-street, 


Electrical Power Storage Company, Electric 
Light Engineers and Accumulator 
Makers, 4, Great Winchester-street, E.C. 

Electrical Review, Weekly Journal, New York, 

Electrical Supply. Company, Carbon Makers, 
&c., 109, Liberty-street, New York. 

Electrical Supply Company, Carbon Makers, 
&c., 17, Dey-street, New York. 

Electrical Trading Company, Limited, Electric 
Meter, Electric Cables, &c., Makers, 25, 
Farringdon-street, E.C. (J. Salmon, 
Secretary). 

Electrical World, Weekly Journal, 9, Murray- 
street, New York. Price, 5 cents. 
Electrician, The, Weekly Journal, 1, Salisbury- 

court, Fleet-street, E.C. Price, 4d. 

Electrician, The, Monthly Journal, Williams 
and Co., 115, Nassau-street, New York. 

Electro-Amalgamator Company, Limited, Gold 
Extractors, 44, Tower Chambers, Fins- 
bury-pavement, E.C. (A. G. Snelgrove, 
Secretary.) 

Electro-Dynamic Company, Manufacturers of 
Griscom's Electro-motor, Archway House, 
Bush-lane, E.C. (C. R. Heap, General 
Agent.) И 

Re усаа ораду 224, Carter-street, 

elphia. 

Electrolysis Company, Limited, 49, Queen 

ictoria-street, E.C. 

Electromotive Force Company, Engineers and 
Contractors (W. C. Martin, Manager), 
Offices, 6, South Hanover-street ; Works, 
21 and 23, Bothwell-street, Glasgow. 

Electro technische Rundschau, Monthly Journal, 
edited by Dr. Theodor Stein, of Frank- 
fort, published by Mahlau and Wald- 
schmidt, Frankfort. 

Electro-technische Zeitschrift, organ of the Berlin 
Electro-Technical Society, Berlin. 

Ell, A. J., Gutta Percha Maker, 178, Bishops- 
gate-street Without, E.C. 

Elleby, J. H., Lancashire and Yorkshire Rail- 
way Tooran, Manchester. 

Ellery, К. J. L., F.R.S., F.R.A.S., Govern- 
ment Astronomer, Melbourne, Victoria, 
Australia. 

Elliott's Metal Company, Limited, Manufac- 
turers of Copper and Brass Wire, Sheets, 
Tubes, Special Wire for Electrical Pur- 
poses, &c., Selly Oak Works, near Bir- 
mingham. | 


Elliott Brothers, Electrical Apparatus Makers, 
101, St. Martin's-lane, W.C., and 144, 
Strand, W.C. 

Ellis, E., and Co., Lightning Conductor Makers, 
15, Emmett-street, Poplar, E. 

Ellis, W., F.R.A.S., Electrician, Royal Obser- 
vatory, Greenwich, S. E. 

Elmore, William, Limited, Electrica] Engineers, 
91, Blacktriars-road, S. E. Works, Char- 
lotte-street, Blackfriars. 

Elphinstone Vincent Electro-Dynamo Machine 
Company, 794, Gracechurch-street, E.C. 

Emanuel, A., and Sons, Brass Manufacturers, 
53, 55, and 57, Marylebone-lane, Oxford- 
street, W. 

Emmens, G. H., Electrical Engineer, 8, Argyll- 
street, W. 

Emmerton, J., Glass Blower, 13, Kirby-street, 
Hatton-garden, E.C. 

Engelbert and Co., Lubricant Manufacturers, 
70, Bishopsgate-street Within, E. C. 

Engineer, Weekly Journal, 165, Strand, W.C. 
Price 6d. 

Engineering, Weekly Journal, 35, Bedford-street, 
Strand, W.C. Price 6d. 

EnglishandAustralianCopperCompany, Limited, 
pe Merchants, 6, Gracechurch-street, 


Ennis, P., 2nd class Technical Officer, General 
Post Office, London, E.C. 

Enright, Jas., Electrician, West Kensington 
Park, London, S.W. 

Ensor and Thomas, Galvanisers and Galvanised 
Iron Wire Manufactory, Ettingshall, 
Wolverhampton. 

Erichsen, oc G., 119, Bishopsgate-street Within, 
E 


Eschemann Bros. and Walsh, Flexible Tele- 
phone Tube Makers, 23, Bartholomew- 
square, Old.street, E.C. 

, B., Chief Electrician to Messrs. 
Paterson and Cooper, European Tele- 
graph Works, Dalston, E. 

Estler, Paul, Messrs. Siemens’ Works, Charlton. 

Etherington, J., Oil Refiner, 39a, King William- 
street, London Bridge, E.C. 

Evans, E. M., Telegraph Engineer, 35, Fennell- 
street, Manchester. 

Evans, F. E., Superintending Engineer Postal 
Telegraphs, Birmingham. 

Evans, M., 26, St. James’s-square, Addison- 
road, W. 

Eve Bros., Electro Platers, 39, Nicholas-street, 
Bristol. 

Evered, Richard, and Co., Brass Manufacturers, 
27, 28, 29, and 30, Drury-lane, W.C. ; 
50, Holborn-viaduct, Е.С. ; and Surrey 
Works, Smethwick. 

Everitt, Allen, and Sons, Brass Manufacturers, 
Adderley-street, Birmingham. 

Ewing, Prof., Electrician, University College, 
Dundee. 

Excelsior Electric Company, New York (G. D. 

~ Allen, General Manager). 

Excelsior Electric Light Company, Western 
TA of, 153, La Salle-street, Chicago 
(Е. W. Horne, Manager). 

Exchange Telegraph Company, Limited, 17 and 

18, Cornhill, Е.С. (W. Н. Davies, Man- * 

í aging Director). ж. 


Еззоп, 


90 ELECTRICIANS DIRECTORY. 


[EYR—FRA 


Eyre and Spottiswoode, Mathematical Instru- 
ment Makers, Great New-street, E.C. 

Fabrik für Electrische Apparate, Electrical 
Apparatus Makers, Uster, Zurich, Swit- 
zerland. 

Fahie, J. Angelo, M.S. T. E. and E., Consulting 
Engineer and Electrician, Consulting 
Electrician to the Dublin Corporation, 
10, Leinster-street, Dublin. 

Fahie, J. J., M.S. T. E. and E., Engineer and 
Electrician, 54, Palmerston-road, Dublin, 
and Teheran, Persia. 

Fahrig, Ernst., Electrician, The Park, Eccles, 
near Manchester. 

Faraday and Sons, Electric Light Fittings 
Makers, 3, Berners-street, W. — 

Faraday Battery Cells and Plates Company, 31, 
Ely-place, Holborn. 

Fardon and Freeny, Electrical Apparatus and 
Electric Light Fittings Makers, 106, 
Queen Victoria-street, E.C. 

Farmer, Robey, Brown and Co., Limited, 
Electrical Engineers, Trent Foundry, 
Gainsborough ; and 59 and 63, Queen 
Victoria-street, E.C. 

Farmiloe, T. and W., Lead Merchants, 19, 
Rochester-row, Westminster, S. W. 

Farquharson, J., Admiralty, Whitehall, S. W. 

Faulkner, Bedford, and Co., Electrical Appara- 
tus Makers, 16, Endell-street, W.C. 

Faulkner, J., Electrician, 13, Great Ducie- 
street, Manchester. 

Faulkner, R. C., Galvanic Apparatus Dealer, 
16, Endell-street, W.C. 

Faure Electric Accumulator Company, Owners 
of Faures Accumulator Patents, 71, 
Queen-street, Queen Victoria-street, E. С. 
(H. Canning, Secretary). 

Fearns, F. H., and Co., Electrical Apparatus 
Makers, Trafalgar Works, Trafalgar- 
road, Old Kent-road, S. E. 

Feetham, Mark, and Co., Electric Bell Makers, 
9, Clifford-street, W. | 

Fein, C. and E., Electric Light Engineers and 
Electrical Apparatus Makers, Telegra- 

henbau-Anstalt, Stuttgart, Germany. 

Feist, È M., Electrician, Consulting and Prac- 
tical Electrical Apparatus Maker, 4, 
Clarence-street, Brighton. 

Felgel, Prof., Electrician, University, Brünn, 
Austria. 

Felten and Guilleaume, Wire Makers and 
Drawers, 101, Leadenhall-street, Е.С. 
(W. F. Dennis and Co., Sole Agents). 

Felton, T., Electrolier Manufacturer, Yates- 
street, Birmingham. 

Fenn, W. T., Electric Bell Fitter, 5, North- 
street, Sloane-street, S. W. 

Ferranti, Thomson, and Ince, now Amalgamated 
with Hammond Electric Light Co. 
Ffinch, B. T., Indo-European Government Tele- 

graphs, Kurrachee. — | 

Fidge, Stevens and Co., Lightning Conductor 
Makers, Brunswick Works, Robinheod- 
lane, Poplar, E. 

Field, S. D., Stockbridge, Mass., U.S.A. 

Fisher, H. O., Telegraph Engineer, Taff Vale 
Railway Co., Cardiff. 

FitzGerald, D. G., Electrician, 6, Akerman-road, 
Brixton, S. W. 


Fleming, Wilfrid H. , Electrical Engineer, Baliot 
Chambers, Stanley-street, Liverpool. 

Fleay, J. M., Electric Lamp and Lustre Manu- 
facturer, 72, Cable-street, Liverpool. 

Fleishmann's Electric Works, Electric Apparatus 

" Makers, 1,226, Chestnut-street, Phila- 

delphia. 

Fleming, J. A., B.A., D.Sc., 57, Holborn- 
viaduct, E.C. | 

Fleming, J. C., Superintendent Government 
ea ADU, Perth, Western Australia. 

Fletcher, T., United Telephone Company, 
Oxford-court, Cannon-street, E.C. 

Fletcher, J. W., Telegraph Engineer, London 


and North Western Railway Co., London . 


Road Station, Manchester. 

Flockton, Tompkin and Co., Magnetic Steel 
Manufacturers, Newhall Steel Works, 
Attercliffe, Sheffield. 

Flood, G. H., and Co., Steam Engine Makers, 
Y ng 27, Holland-street, Blackfriars, 
S. E. 

Forbes, Professor G., M. A., F.R.S. E., &c., Con- 
sulting Electrical Engineer, 34, Great 
George-street, S. W. 

Fodor, Etienne de, Electrical Engineer, Societé 
Electrique Edison, Paris. 

Ford, T., and Co., Electric Light Fittings 
Makers, Victoria Works, Emily-street, 
Birmingham. А 

Forde, Н. C., M. Inst. C. E., Electrician, 7, Pope's 
Head-alley, E.C. 

Forrest, G., and Son, Electric Light Engineers, 
25, New-street-square, EG 

Forster and Gregory, Manufacturing Chemists, 
Lonesome Chemical Works, Streatham 
Common, S. W. 

Forth Bank Foundry, Iron Telegraph Pole 
Manufacturers, Bo'ness, Linlithgow. 

Foslett, J., Electric Bell Manufacturer, 8, 
Charles-street, Newport, Mon. 

Foster, Professor G. C., F.R.S., Electrician, 
2 ОАЕ South Hampstead, 


Foster, A. le Neve, East Hill, Wandsworth. 

Fountaine, Hippolyte, Manager, Société de 
Machines, Magneto Electrique de 
Gramme, 15, Rue Dronot, Paris. 

Foulger, Chas, Electric Bell and Indicator 
Manufacturers, 56, Wapping, Liverpool. 

Fowler, J., and Co., Engineers, 6, Lombard- 
street. E.C., and Steam Plough Works, 
Leeds. 

Fox, E., and Co., Limited, Wire Makers, Mag- 
netic Telegraph Wire Works, Millwall, 
E., and 5, Great Winchester-street, Е.С. 

Fox, St. G. Lane, Electrical Engineer, 394, 
Threadneedle-street, E.C. 

Fox, S., and Co, Limited, Telegraph and 
Telephone Wire Manufacturers, Stock- 
bridge Works, Carver-street, Deepcar, 
Sheffield. 

Foxcroft., J. F., Glass Case Maker, 39, Lever- 
street, Luke-street, E.C. 

Foxcroft, Wm. M., Telegraph Instrument Case 
ch 36, Percival-street, Clerkenwell, 


France and Mor n, Ship's Telegraph Makers, 
79, 91, arroch - street, Anderston, 
Glasgow. 
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France, J. R., 37, Wall-street, New York, 
U.S.A 


Francis and Co., Telegraph Engineers, Eagle 
Telegraph Works, Hatton garden, E.C. 

Fraser and Fraser, Boiler Makers, Bromley-by- 
Bow, E. 

Fraser, Capt. C., “ The Retreat," Camp-street, 
Cape Town. 

Freeman, G., Electro Plater, 112, Newhall- 
street, Birmingham. 

Freeman, Geo. F., and Co., Copper Merchants, 
21, Cooper-street, Manchester. 

Freeman, Walter K., Electrical Engineer, 147, 
Fulton-street, New York. 

Freeman and Roe, Electrical Supply Co., 
Electric Apparatus Makers, é3, Broad- 
way, New York, U.S. A. 

Froment, P. Dumoulin, Electrical Apparatus 
Maker, 85, Rue Notre Dame des Champs, 
Paris, 

Fry, J. O., Manager and Secretary, National 
Telephone Company's Exchange, Not. 


tingham. 

Fuller, J. C., and Son, Telegraph Engineers, 47, 
Finsbury parement EG, and 547, Old 
Ford-road, Bow, E. 

Fuller Electrical Co., Electrical Light Engineers, 
44, East 14th-street, New York. 

Fuller and Holtzer, Electrical Apparatus Maker, 
22, Milk-street, Boston, Mass.. U.S.A. 

Fuller, J. W., Direct United States Cable Com- 
pu 53, Old Broad-street, London, 


Fuller, T, Brazilian Submarine Telegraph 
Company, 8, Great Winchester-street, 


Furrell, E. W., M.I.C.E., Patent Agent, 124, 
Chancery-lane, W.C. 

Furze, E., Compania Telegrafica del Rio de la 
Plata, Buenos Ayres. 

Fynn and Castle, Electric Bell Makers, 22, 
Piggott-street, E. 


G 


Gale, Samuel, and Sons, Electrical Engineers, 
5, Marylebone - passage, Wells - street, 
London, W. 

Gallimore, W., and Co., Electro Platers, Silver 
and Copper Wire Makers, &c., Arundel- 

E street, Sheffield. 

Galloway and Sons, W. and J., Boiler Makers, 

anchester. 

Galloway, W. J., and Sons, Steam Engine 

akers, 64, Cannon-street, E.C. 

Galton, Captain D., F.R.S., Electrician, 12, 
Chester-street, Grosvenor-place, S. W. 

Gandy, M., Patent Cotton Driving Band Maker, 
130, Queen Victoria-street, E.C. 

Ganz and Co., Electric Lighting Engineers, 75, 

2 Budapest, Hungary. 

Garden and Gaye, Lubricating Oil Merchants, 
15, Kirby-street, Hatton-garden, E.C. 

ade > , Patent Agent, 166, Fleet-street, 


Gardner, John, and Co., Lightning Conductor 
Fitters, 32, Caledonian, Glasgow. 
Garnett, Professor W., Durham College of 

Science, Newcastle-on-Tyne. - 


Garnham and Co., Electricians and Telegraph 


Engineers, Sash-court, Wilson-street, 
Finsbury, E.C. 

Garratt, Benjamin Copson, Medical Battery 
Manufacturer, Galvanist, and Electrician, 
16, Finsbury-square, E.C. 

Garrett, F. T. and A., Manufacturing Elec- 
tricians, High-street, Dunstable. 
Garritt, J. J., Electro Plater, 18, Clerkenwell- 

road, E.C. 

Garroway, J. and R., Manufacturing Chemists, 
58, Buchanan-street, Glasgow. 

Gaulard, Lucien, 18, Warwick-street, Regent. 
street, W. 

Gavey, J., Superintending Engineer, Postal 
Telegraphs, Cardiff. 

Geipel, W., Anglo-Ainerican Brush Corporation, 
Manstield-street, Borough-road, Е.С, ; 
and Harrington Villa, Aslıbourne-grove, 
East Dulwich, S.E. 

General Electric Apparatus Co., Electric Appa- 
ratus Makers, 29, Aldermanbury, London, 
E 


.C. 

Gent, J. T., and Co., Electrical and Telephonic 
Engineers, Faraday Works, King 
Richard's-road, Leicester. 

Gerard, Leon, Electrical Engireer, 51, Rue 
Seutin, Bruxelles. 

Gerard and Co., Limited, Electric Light En- 
gineers, 82, Hatton-garden, E.C. 
Gerhardi, C. A., Leadenhall-buildings, Leaden- 

hall-street, E.C. 

German Edison Co., 96, Leipzeger Strasse, 
Berlin, W. 

German Union Telegraph and Trust Company, 
Limited, 66, Old Broad-street, E.C. (W 
Payton, Secretary). 

Gibbs, Electrical Engineer, 18, Warwick-street, 
Regent-street, W. 

Gibson, J., Superintending Engineer, Postal 
Telegraphs, Edinburgh. 

Gibson, J., Electrical Engineer and Electric 
Light Contractor, 25, South Frederick- 
street, Edinburgh. 

Gilchrist and Sons, Electric Bell Makers, 70, 
Atlantic-road, Brixton, S. W. 

Gilbert, E., Dundee and Arbroath Joint Rail- 
way, 65, Commercial-street, Dundee. 

Gilbert and Lacey, Patent Agents, 54, Great 
Marlborough-street, W. 

Gilbert, Bogle, and Co., Electrical Engineers, 
47, Oswald -street, Glasgow. 

Gilman, F., General Manager, Gülcher Electric 
Light Co., 4, Coleman-street, E.C. 
Gilson, D., Electrical Apparatus Maker, 360, 

Kingsland-road, E. 

Girard, F., and Co., Electrical Engineers, Boule- 
vard Henri IV., No. 44, Paris. 

Gisborne, F. N., 108, Elgin-street, Ottawa, 
Canada. 

Gladstone, Dr. J. H., F.R.S., 17, Pembridge- 
square, W. 

Glegg, Alec. Bowen, and Co., Phoenix Foundry, 
Mount-pleasant, Clerkenwell, E.C, 

Globe Electrical and Engineering Company, 20, 
Dartmouth-street, Westminster, London, 
S. W 


66, Old Broad.street, E. Payton, 


Globe Telegra 1h and Trust Compay, Limited, 
е ( . 
Secretary) 
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Eyre and Spottiswoode, Mathematical Instru- 
ment Makers, Great New-street, E. С. 

Fabrik für Electrische Apparate, Electrical 
A Makers, Uster, Zurich, Swit- 
zerland. 

Fahie, J. Angelo, M.S. T. E. and E., Consulting 
Engineer and Electrician, Consulting 
Electrician to the Dublin Corporation, 
10, Leinster-street, Dublin. 

Fahie, J. J., M.S. T. E. and E., Engineer and 
Electrician, 54, Palmerston-road, Dublin, 
and Teheran, Persia. 

Fahrig, Ernst., Electrician, The Park, Eccles, 
near Manchester. 

Faraday and Sons, Electric Light Fittings 
Makers, 3, Berners-street, W. 

Faraday Battery Cells and Plates Company, 31, 
Ely-place, Holborn. 

Fardon and Freeny, Electrical Apparatus and 
Electiic Light Fittings Makers, 106, 
Queen Victoria-street, E. C. 

Farmer, Robey, Brown and Co., Limited, 
Electrical Engineers, Trent Foundry, 
Gainsborough ; and 59 and 63, Queen 
Victoria-street, E.C. 

Farmiloe, T. and W., Lead Merchants, 19, 
Rochester-row, Westminster, S. W. 

Farquharson, J., Admiralty, Whitehall, S. W. 
Faulkner, Bedford, and Co., Electrical Appara- 

tus Makers, 16, Endell-street, W.C. 

Faulkner, J., Electrician, 13, Great Ducie- 
street, Manchester. 

Faulkner, R. C., Galvanic Apparatus Dealer, 
16, Eudell-street, W.C. 

Faure Electric Accumulator Company, Owners 
of Faures Accumulator Patents, 71, 
Queen-street, Queen Victoria-street, E.C. 
(H. Canning, Secretary). 

Fearns, F. H., and Co., Electrical Apparatus 
Makers, Trafalgar Works, Trafalgar- 
road, Old Kent-road, S.E. 

Feetham, Mark, and Co., Electric Bell Makers, 
9, Clifford-street, W. 

Fein, C. and E., Electric Light Engineers and 
Electrical Apparatus Makers, Telegra- 
henbau-Anstalt, Stuttgart, Germany. 

. M., Electrician, Consulting and Prac- 
tical Electrical E Sada Maker, 4, 

Clarence-street, Brighton. 

Felgel, Prof., Electrician, University, Briinn, 


Austria, 

Felten and Guilleaume, Wire Makers and 
Drawers, 101, Leadenhall-street, E.C. 
(W. F. Dennis and Co., Sole Agents). 

Felton, T., Electrolier Manufacturer, Yates- 
street, Birmingham. 

Fenn, W. T., Electric Bell Fitter, 5, North- 
street, Sloane-street, S. W. 

Ferranti, Thomson, and Ince, now Amal 
with Hammond Electric Light Co. 

Ffinch, B. T., Indo-European Government Tele- 
graphs, Kurrachee. 

Fidge, Stevens and Co., Lightning Conductor 
Makers, Brunswick Works, Robinheod- 
lane, Poplar, E. 

Field, 8. D., Stockbridge, Mass., U.S.A. 

Fisher, H. Ò., Telegraph Engineer, Taff Vale 
Railway Co., Cardiff. 

FitzGerald, D. G., Electrician, 6, Akerman-roall, 
Brixton, S. W. 


Feist, 


mated 
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Falke Wilfrid H., Electrical Engineer, Baliot т 
hambers, Stanley-street, Liverpool. 


Fleay, J. M., Electric Lamp and Lustre Manu- E 
facturer, 72, Cable-street, Liverpool. | 
Fleishmann's Electric Works, Electric Apparatus + 
' Makers, 1,226, Chestnut-street, Phila- | 
delphia. Г 


Fleming, J. A., B.A., D.Sc., 57, Holborn- 
viaduct, E.C. | 

Poning J. C., Superintendent Government 

ai Perth, Western Australia. 

Fletcher, T., United Telephone Company, 
Oxford-court, Cannon-street, E.C. 

Fletcher, J. W., Telegraph Engineer, London 
and North Western Railway Co., London | 
Road Station, Manchester. 

Flockton, Tompkin and Co., Magnetic Steel 
Manufacturers, Newhall Steel Works, 
Attercliffe, Sheffield. 

Flood, G. H., and Co., Steam Engine Makers, 
25 and 27, Holland-street, Blackfriars, 


S. E. | 

Forbes, Professor G., M. A., F.R.S. E., &c., Con- | 
sulting Electrical Engineer, 34, Great 
George-street, S. W. 

Fodor, Etienne de, Electrical Engineer, Societé 
Electrique Edison, Paris. 

Ford, T., and Co., Electric Light Fittings 
Makers, Victoria Works, Emily-street, 
Birmingham. : 

Forde, H. C., M. Inst. C. E., Electrician, 7, Pope's 
Head-alley, E.C. 

Forrest, G., and Son, Electric Y d Engineers, 
23, New-street-square, E.C. 

Forster and Gregory, Manufacturing Chemists, 
Lonesome Chemical Works, Streatham 
Common, S. W. 

Forth Bank Foundry, Iron Telegraph Pole 
Manufacturers, Bo'ness, Linlithgow. 

Foslett, J., Electric Bell Manufacturer, 8, 
Charles-street, Newport, Mon. 

Foster, Professor G. C., F.R.S., Electrician, 
18, eens South Hampstead, 


Foster, A. le Neve, East Hill, Wandsworth. 

Fountaine, Hippolyte, Manager, Société de 
Machines, Magneto Electrique de 
Gramme, 15, Rue Dronot, Paris. 

Foulger, Chas., Electric Bell and Indicator 
Manufacturers, 56, Wapping, Liverpool. 

Fowler, J., and Co., Engineers, 6, Lombard- 

ii E.C., and Steam Plough Works, 
eeds, 

Fox, F., and Co., Limited, Wire Makers, Mag- | 
netic Telegraph Wire Works, Millwall, | 
E., and 5, Great Winchester-street, E.C. 

Fox, St. G. Lane, Electrical Engineer, 394, 
Threadneedle-street, Е.О, 

Fox, S., and Co., Limited, Telegraph and 
Telephone Wire Manufacturers, Stock- 
bridge Works, Carver-street, 
Sheffield. 

Foxcroft., J. F., Glass Case Y 
street, Luke-street, Ж 

Foxcroft, Wm. M., Telegrap 
Maker, 36, Perci 
E.C 


France and Morgar 
79, 91, \ 
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Fines | R., 57, Wall-street, New York, 


Francis and Co., Telegraph Engineers, le 

Telegraph Works, Hatton-garden, EG 

Fraser and Fraser, Boiler Makers, Bromley-by- 
Bow, E. 

Fraser, Capt. C., '' The Retreat," Camp-street, 
Cape Town. 

Freeman, G., Electro Plater, 112, Newhall- 
street, Birmingham. 

Freeman, Geo. F., and Co., Copper Merchants, 
21, Cooper-street, Manchester. 

Freeman, Walter K., Electrical Engineer, 147, 
Fulton-street, New York. 

Freeman and Roe, Electrical Supply Co., 
Electric Apparatus Makers, 59, Broad- 
way, New York, U.S.A. 

Froment, P. Dumoulin, Electrical Apparatus 
Maker, 85, Rue Notre Dame dest mps, 
Paris. 

Fry, J. O., 
Telephone 


Manager and Secretary, National 
Company's Exchange, Not- 
tingham. 

Fuller, J. C., and Son, iris Engins, 47, 
Finsbury-pavement, ., and 547, Old 
Ford-road, Bow, E. 

Fuller Electrical Co., Electrical Light Engineers, 
44, East 14th-street, New York. 

Fuller and Holtzer, Electrical App aa Maker, 
22, Milk-street, Boston, Mass.. U.S.A. 

Fuller, J. W., Direct United States Cable Com- 

wih 53, Old Broad-street, London, 


Fuller, T., Brazilian Submarine Telegraph 
Company, 8, Great Winchester-street, 


E.C. 
Furrell, E. W., M.I.C.E., Patent Agent, 124, 
Chancery-lane, W.C. 
Furze, E., Compania Telegrafica del Rio de la 
Plata, Buenos Ayres. 
Fynn and Castle, Electric Bell Makers, 22, 
| Piggott-street, E. 


a 


Gale, Samuel, and Sons, 
5, Marylebone - passage, 
London, W. 

Gallimore, W., and Co., Electro Platers, Silver 
and Copper Wire Makers, &c., Arundel- 

. street, Sheffield. 

Galloway and Sons, W. and J., Boiler Makers, 
Manchester. 

Galloway, W. J., and Sons, Steam Engine 
Makers, 64, Cannon-street, E.C. 
Galton, Captain D., F.R.S., Electrician, 12, 

Chester-street, Grosvenor-place, S. W. 

Gandy, M., Patent Cotton Driving Band Maker 

150, Queen Victoria-street, E.C. i 

and Co., Electric Lighting Engineers, 75, 


T7 
eta: 


Electrical Engineers, 
Wells - street, 
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Glover, W. T., and Co., Makers of Electric 
Lighting, Telephone, and Telegraph 
Wires and Cables, Insulated and other- 
wise, 25, Booth-street, Manchester ; 28, 
Budge-row, Cannon-street, E.C. ; and 
85, Buchanan-street, Glasgow. 

Glover, R., Electrical Apparatus Maker, Cron- 
ton, near Prescot, Lancs. 

. Glover and Hobson, Mechanical Engineers, 
Albert Ironworks, St. James's-road, S. E. 

Glover, T. С. (Colonel К.Е), Electrician, 

ара, Sydenham Hill, S. E. 

Godfrey, W. B., 54, Regent's Park-road, N. W. 

Goldenberg, L., Chemist and Electrician, 110, 
Hemingford-road, London, N 

Goldstone, Charles, Engineer and Superinten- 
dent, London and South Western Rail- 
way Telegraphs, Southampton. 

Goldthorpe, R., and Co., Telegraph Wire Manu- 
facturers, rad Rawfolds Works, Cleck- 
heaton, Yorks. 

Gooch, W. D., Consulting Electrical Engineer, 
International Health Exhibition, South 


Kensington, S.W., and Savage Club, 
Savoy, W.C. 

Goodfellow and Sons, Electro Platers, 29, Hat- 
ton-garden, E.C. 


Goold, T. D'A, Electrical Engineer and Consult- 
ing Electrician, the Volta Electrical 
Works, 29, Arcade-chambers, St. Mary's 
Gate, Manchester. 

Goold and Co., G. D., Electrical Engineers, 27, 
Broomwood-road, Wandsworth-common, 
S.W.; Factory, Gothic Works, North- 
cote-road, an Junction, S. W. 

Gordoh, C. R. P., Indian Government Tele- 
graphs, Calcutta. 

Gordon, F. Beauchamp, Consulting Electrical 

Engineer, 27, Great George-street, S. W. 

Gordon, J. E. H., Electrical Engineer, 28, Col- 
lingham-place, Cromwell-road, S. W 

Gorer, S., Electro Plater, 89, Edgware-road, W. 

Gospel Oak Iron, Galvanised Iron, and Wire 
Company, Iron and Galvanised Iron Wire 
Manufacturers, Wolverhampton. 

Gosselin, G. A., Indian Government Telegraphs, 
Colombo, Ceylon (care of Henry S. King 
М) Со., East India Agents, 65, Corn- 

Gott, D. W., Eastern Extension Telegraph 
Company, Port Darwin, South Australia. 

Gott, J Hs ки нн Kendal, Westmore- 

Gower-Bell Telephone Company, 109, Farring- 
don-road, E.C. (C. Curtoys, Secretary. 

Graham, D. and G., Telegraph, Telephone, and 
Electric Light Engineers, Sauchiehall- 
street, and 134 to 140, Douglas-street, 
Glasgow. 

Gramme Electrical Company, owning most elec- 
tric lighting patents in America, 115, 
Broadway, New York. 

Grande Compagnie des Télégraphes du Nord, 
5, Rue de la Baroulillere, Paris. 

Grant, A., Montreal Telegraph Company, 
Montreal. 

Graves, A., 2nd class Technical Officer, General 
Post Office, London, E.C. 

Graves, £., TEE SEE Engineer, North Eastern 
Railway Qo., York, = > 


Graves, J., Anglo-American Telegraph Com- 
pany, Valentia, Ireland. 

Graves, E., Engineer-in-Chief, General Post 
Office, London, E.C. 

Gray, J. W., and Son, Electric Bell Makers, 
115, Leadenhall-street, E. C. 

Gray, M., Telegraph Engineer, 106, Cannon- 
street, ; 

Gray, К. K., Silvertown, E. | 

Great Northern Telegraph Company of Copen- 
hagen, 119, Bishopsgate-street Within, 
E.C. (H. G. Erichsen, Representative in 
England). 

Great Western Electric Light and Power Co., 
Electric Light Engineers, 4, Great Win- 
chester-street-buildings (A. Smith, Sec. 
retary), principal station at Bristol. 

Green, Jas, and Nephew, Electroliers, 107, 
Queen Victoria-street, E.C. 

Green, A., and Son, Electro Platers, 104, 
Hylton-street, Birmingham. 

Greener, J. H., Electrical Engineer and Elec- 
trinian, 14, St. Swithin's-lane, E.C. 

Greenhill, W. C., Manager of the British In- 
sulite Co., 20, Coleman-street, E. C. 

Greenhill, J. H., Electric Light Engineer, 
King-street, Belfast (Agent for Crompton 
and Swan Systems). 

өшү, G., Electric Bell Manufacturer, 48, 

anarth-street, Newport, Mon. 

Gretton, Mynn, and Co., Electrical Engineers, 
7, Grocers' Hall-court, E.C. 

Grey and Marten, Lead and Tin Merchants, 
City Lead Works, Southwark Bridge, S. E. 

Greer, A., and Co., Metal Merchants and Re- 
finers, 18, Chapel - street, Liverpool. 
Works, Bentinck-street, Liverpool ` 

Griffin, J. J., and Sons, Electrical Apparatus . 
Makers, 22,  Garrick - street, Covent 
Garden, W.C 


| Griffin, C. and Co., Publishers of Electrical and 


Scientific Works, Exeter-street, Strand. 

Griffiths and Co., Manufacturing Chemists, 
White Post-lane, Hackney Wick, E. 

Grigg, W., Medical Electrician, 54, Eastbourne- 
terrace, Paddington, W. 

Grimme, F., jun., Electro Plater, 29), Percival- 
street, Clerkenwell, E.C. 

Grindle, Annesley, Electrical Engineer, Belfast 
Electric Appliances Company, Limited, 
27, Chichester-street, Belfast. _ 

Grindle, George A., Linden House, Cambridge. 
gardens, Notting Hill. 

Grivolus, Fils et Cie., Electrical Apparatus 

akers, 51, Rue de Turbigo, Paris. 

Groth, L. A., and Co., Patent Agents, 30, Fins- 
bury-pavement, E.C. . 

Grover, George E., Major, R.E., H.M. Dock- 
yard, Portsmouth. 

Groves, W., Scientific Apparatus Maker, 89, 
Bolsover-street, Fitzroy-square, W. 
Guenzel, Ernst, Indo-European Telegraph Co., 

iflis, Caucasus, Russia. 

Gülcher Electric Light and Power Company, 
Limited, Electric Light Wie A 
Coleman-street, Bank, Е.С. (Е. Gilman, 
General Manager). 

Giimpel, G. C,, Electrical Engineer, 42, Lei 
осма сга W.C., and 190, West» 

idge-road, 5. Е. ---- 
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Guthrie, Frederick, Ph.D., F.R.S., Royal 
Normal School of Science, South Ken- 
sington, S. W. 

Guthrie, J., Mica Merchant, 22, Norfelk-road, 
Essex-road, N. 

GuttaPerchaCompany, Wharf-road, City-road, №. 

Gwynne, J. and н" High-Speed Steam Engine 
Makers, 89, Cannon-street, E.C. 

Gwynne and Co., Mechanical Engineers, Essex- 


street Works, Victoria bankment, 
W.C. 
H 
Hadfield's Steel Foundry Company, Attercliffe, 
Sheffield. 


Haggie Bros, Lightning Conductor Manufac- 
turers, Gateshead-on- Tyne. 

‘Hailey and Co., Electric Bell Makers, 6, Sloane- 
street, S. W. 

Haines, T., Telegraph Instrument Maker, 6, 
Montpellier-terrace, Cheltenham. 

Hall, Edward, Electric Bell Maker, 39, West- 
moreland-place, City-road, N. 

Hall, W., со h and Telephone Engineer, 
Pier-road, Brith, 

Hall W. H., Capt., R.N., The Admiralty, 
Whitehall, S. W. 

Hallett and Co., R. H., Electrical Apparatus 
Makers, 84, Wellington-street, Leicester. 

Halpin, Capt. R. C., 38, Old Broad-street, E.C. 

Halse, W. H., Medical Galvanist, 40, Addison- 
road, Kensington, W. 

Hamilton-Church, A., M. Soc.I.des E., Electric 
Lighting Agent, 30, Bardolph-road, N. 

Hammer, Wm. H., Chief Engineer of the Ger- 
man Edison Company, 96, Liepziger 
Strasse, Berlin, W. 

Hammond Company’s Incandescent Lamp 
Factory, 36 and 37, Bermondsey-street, 
S.E. (James Swinburne, Manager.) 

Hammond Electrical Engineering College, 2, 
Red Lion-square, W.C. (H. E. Harrison, 

iru xe 

Hammond Electric Light and Power Supply 
Company, Limited, Electric Light Engi- 
neers, Appold-street, Finsbury, E.C. (P. 
A. Latham, Secretary). 

Hancock, J., Electro Plater, 42, Holly-street, 
Sheffield. 

Hancock, W., Electric Bell Fitter, 10, Devon- 
shire-terrace, Marloes-road, W. ; and 
la, Emma-place, Kensington, W. 

Hancock, W., ib, Upper Chadwell-street, 
SIR DON UAM Е. С. 

Handford, Т. J., Patent Agent,42, Southampton- 
buildings, W.C. 

HandsandSon, Electro Platers, 5to6, Camomile- 
Street, E.C. 

Hanover Vulcanite Company, Vulcanite Manu- 
facturers, Moorgate Station-buildings, 
63, Finsbury-pavement, E.C. 

Harburg India Rubber Comb Company, Vulca- 
nite Makers, 138, London-wall, E.C. 

Harding, R., om, Suffolk-grove, South- 


. M., and Co., Electro Typers, 31, 
.  Essex-street, W.C. 
Hare, G. J., St. Martin, Weston-super-Mare. 


Harling, W. H., Mathematical Instrumeut 
Maker, 40, Hatton-garden, E.C. 

Harold, H. C., Telegraph Contractor, 30 and 
31, St. Swithin's-lane, E.C. 

Harper, R. R., Telegraph Engineer, 86, Clifton- 
Street, Finsbury, E.C. 

Harris, J. D., Electrical Engineer, 8, Rue de 
Ligne, Roubaix, France. 

Harris, J., Electrical Engineer, Agent of the 
Société Electriqué Edison, à Ameins 
Somme, France. 

Harrison, Cox-Walker, and Co., Electrical 
Engineers, Agents for Vyle's Patent 
Lightning Conductors, Manufacturers of 
Telephone Apparatus, Mining Signals 
Electric Motors, &c., Darlington. _ 

Harrison, Gisbert, and Co., Telegraph Engineers 
1, St. Swithin's-lane, E.C. 

Harrison, R., Col., R.E., C.B., United Service 
Club, Pall Mall, S. W., 

Harrison, T. H., Agent for Gülcher Company 
5, Lawrence Pountney-lane, E.C, 
Harrison, W., Wheatcroft and Co., Electro 

Gilders and Platers, 99, Hatton-garden, 


` Е.С. 
Harrison, William, and Co., Asbestos Merchants 
, New Bond-street, E.C. 

Hart, J., Electro Plater, Augusta-street, Bir- 
mingham. 

Hart, H.C., First-class Technical Officer, General 
Post Office, London, E.C. 

Hart, W. D., Electric Bell Maker, Short's Ob- 
servatory, Edinburgh. 
Hart Brothers, Gutta Percha Makers, 40, Monk- 
well-street, E.C., and Manchester. 
Hartill, Alfred J., Electric Bell Fitter, 53, Wor- 
cester-street, Wolverhampton. 

Hartmann and Brawn, Electrica] Apparatus 
Makers, Bockenheim, Frankfort a. M, 

Hartnell, Wilson, M.I.M.E., Consulting, Me- 
chanical, and Electrical Engineer, Ben- 
son's-buildings, Park-road, Leeds (Maker 
of Hartnell's Electric Governors). 

Harvey and Peak, Electrical Instrument Maker 
бл, Beak-street, Regent-street, W. 

Harvey, F., Capt., R. N., Care of British Office 
Shanghai. 

Harvie, Wm., and Co., Electrical Engineers, 222, 
Broomielaw, Glasgow. 

Harwood, F., Eastern Telegraph Company 
Carcavellos, Lisbon. 

Haseltine, Lake, and Co., Patent Agents, 8 
Southampton-buildings, W.C. — 

Hastings and St. Leonards-on-Sea Electric Light 
Company, Limited, 63, Cambridge-road, 
Hastings. 

Hastleben, A., Publisher, 1, Wallfischgasse 
Vienna, І 

Hawker, Т. Н. Seymour, Electrical Engineer 
Hammond Company, Appold-street, Fins- 
bury, E.C. 

Hawkins, F., India Rubber and Gutta Percha 
Co., Silvertown. "m . 

Haybridge Iron Company Limited, Iron Wire 

akers, 4, Corbet-court, Gracechurch- 

street, E.C. | 

Hayes, Edward, Steam Engine Maker, 12, Great 
Saint Helens, E.C. А 

Haynes, Е. Т. J., Great Western Railway 
Taunton. yop dis 
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Heap, Charles Richards, Electric Apparatus 
Maker, 2, Scott's-yard, E.C. 
Нер, ^i E. Musgrave, 19, Lombard-street, 


Heaton, Ralph, and Sons, Manufacturers of 
Brass and Copper Wire, the Mint, Bir- 
mingham. 

Heaton and Dugard, Brass Manufacturers, 79, 
Lower Loveday-street, Birmingham, 

Heaviside, A. W., Superintending Engineer, 
Postal Telegraphs, Newcastle-on-Tyne. 

Hedges, K., Electric Light Engineer, 25, Queen 
Anne's-gate, Westminster, S. W. 

He E. R., and Co., Electricians, 164, 
alcon-road, Clapham Junction, S. W. 
Heilmann, Ducommun, and Steinlen, Electrical 
ineers, Mulhouse, Alsace. 

Heinrichs, Chas. F., 52, Woburn-place, Russell- 

square, W.C. 

Heisler Electric Light Company, St. Louis, 
Mo., U.S.A. · 

Heisler Electric Bell and Burglar Alarm Com- 
pany, St. Louis, Mo., U.S.A. 

Hellgar, T. L., Electric Bell Maker and Fitter, 
144, Dalling-road, Hammersmith, W. 

Hellman, Wm., and Co., Electric Light Appa- 
nn Makers, 195, Upper Thames-street, 


Henderson, J. (Agent for J. Blackburn), Light- 
ning Conductor Manufacturer, 66, 
Frampton Park.road, Hackney, E. 

Henley's, W. T., Telegraph Works Company, 
Telegraph and Electric Light Engineers, 
Xe Makers, &c., 8, Drapers’-gardens, 

Henneberg, O., Kleinbeeren Strasse, No. 84, 
Berlin. 

Hepburn and Gale, Leather Driving Band 

. Makers, 239, Long-lane, Southwark, S. E. 

Hepton, William, and Son, Brass Founders and 
i e Hunslet-lane, Leeds. 

Herbst, Carl, Superintendent of State Tele- 
graphs, 15, Ungartestrasse, Altbriün, 
Austria. 


Heywood, John, Publisher, 11, Paternoster- 
Higgins, F., Exchange Telegraph 
iggins, F., Exchange Telegraph Company, 17 

E RO Т а 

Higgs, Paget, 106, Princes-street, Edinburgh. 

Hill, A. D., Indian Government Telegraphs. 

Hill, Geo. C., Electrician and Electrical Engi- 
rel 16, Lower Newtown-road, Water- 
ord. 

Hill, Edwin, Electro Gilder and Plater, 29a, 
Percival-street, E. С. 

Hill R., and Co., Electrical Wire Manufac- 
turers, Newport Wire Mills, Middles- 


пош 

Hil, T., Superintending Engineer (London 
District), Postal Telegraphs, Moorgate- 
street-buildings, E.C. 

Hill, T. C., 40, St. Luke’s-road, Westbourne 
Park, W. 

Hille, G. L., Gutta Percha Maker, 45, Finsbury- 
pevement, E.C. 

Hindley, E. S., Steam Engine Maker, 11, 

. : Queen Victoria-street, E.C., and Bourton, 
Dorset. 

Hockhausen, Wm., Excelsior Electric Company, 
New York, = 


Й 


Ной, R., and Son, Electro Platers, Minerva 
Works, 30 and 31, Hatton-garden, E.C. 
Hodge and Co., Chandelier Makers, 100, Hatton- 


garden, E.C. 

Hoeltzer, C., Cambridge House, Old Charlton 
Village, Kent. 

Holeroft, J. and C., Galvanisers, 159, Cannon- 
street, E.C. 

Holden, E. J., Electric Bell Manufacturer, 61, 
Sandgate-road, Folkestone. 

Holmes, Booth and Hagden, Copper Wire 
Makers, 49, Chambers-street, New York, 
and 18, Federal-street, Boston, U.S.A. 

Holmes Burglar Alarm Telegraph Company, 
518, Broadway, New York. 

Holmes, J. H., and Co., Electric Light Engi- 
neers, Westgate-st., Newcastle-on-Tyne. 

Holmes and Vaudrey, Electrical Engineers, 1, 
Crosshall-street, ap 

Holtzer, C. W., Electrical Ápparatus Maker, 
Brooklyn, New York. 

Hookey, J., Principal Technical Officer, General 
Post Office, London, E.C. 

Hooper, J. P., Coventry Park, Streatham. 

Hooper's Telegraph and India Rubber Works, 
31, Lombard-street, E.C. 

Hope, A., junr., & Co., Manufacturing Chemists, 
Coatbridge-road, Port Dundee, Glasgow. 

Hopkinson, E., D.Sc., Grove House, Oxford- 
road, Manchester. 

Hopkinson, Dr. J. H., M.A., F.R.S., 4, West- 
minster-chambers, Victoria-street, S. W. 

Hopkinson, J., Electrical Engineer, 57, Holborn- 
viaduct, Е.С. 

Horn and Son, Patent Agents, 172, Strand, W.C. 

Hornsby, R., and Bons, Limited, Steam Engine 
Makers, 84, Lombard-street, E.C., and 
Grantham, Lincolnshire. 

Horrocks, Peter, M.D., Medical Electrician to 
Guy's Hospital, St. Thomas-street, S. E. 

Hortsek, C., Electrical Engineer Edison Indian 
and Colonial Electric Light Company. 

Horuc, F. W., Manager Excelsior Electrical 
Company, New York, 

Hospitalier, G., Electrical Engineer, 6, Rue du 
Bellag, Paris. 

Houghton, E., M.S.T.E. and E., Telegraph 
Engineer, London, Brighton, and South 
Coast Railway, London-bridge, S.E. | 

Houlder, W., Sons, and Co., Sulphuric Acid 
Makers, 9, Mincing-lane, E.C. 

Houtum-Schindler, General Albert, Inspecter- 
General of Persian Telegraphs, Teheran. 

How, J., and Co., Mathematical Instrument 
Makers, 75, Farringdon-street, London, 


E.C. 

Howard F. Geere, Electrical Engineer, 36, Oleve- 
land-street, Fitzroy-square. 

Howard, J. and F., Steam Engine Makers, 60, 
Cornhill, E.C., and Bedford. 

Howe, J., Brazilian Submarine Telegraph 
Co., Pernambuco. | 

Howe Machine Company, Limited, Electro 
Motor Makers, 46, Queen Victoria-street, 
E.C. Factory, Bridgeton, Glasgow. 

Hubbuck, T. and Bon, Lead and Paint Mer- 
chants, 24, Lime-street, E.C. 

Hudson, Edmunds, and Co., Brass Tube and 
Metal Manufacturers, Sheepcote-street, 
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Hudswell Clarke, and Co., Pulley Makers, 
Railway Foundry, Leeds. 

Hughes, J., and Sons, Lesther Driving Band 
Makers, 217, Great Dover-street, S. E. 

Hughes, Professor D. E., F.R.S., &c., care of 

the London Joint Stock Bank, 69, Pall- 
mall, S. W. 

Hukin and Heath, Electro Platers, 19, Charter- 
house-street, E.C. 
Hulett, D., and Co., Electric Light Fittings 
Makers, 66, High Holborn, W.C. 
Humm, M., Medical Eleetrieian, 727, Commer- 

cial-road, E. 

Hunter and English, Steam Engine Makers, 
202, Bow-road, E. 

Hurley, E. B., Colombo, Ceylon. 

Hutchinson, A., and Co., India Rubber Driving 
Band Makers, 3, Great Winchester- 
street, E.C. 

Hutchinson, 6. Н. C., Indian Government Tele. 


graphs. 
Huxley 


= 


p 

Sidney F., C.E., 51, Clevedon-road, 

Fulham, 

Hyde, H., Major-General, R.E., India Office, 
Westminster, 8.W. 

Hydes and Wigfull, Limited, Iron Wire 
Mire tanley-street, Wicker, Shef- 

eld. 


I 


Immisch, Moritz, Electro Motor Maker, Elec- 
tric Works, Perren-street, Ryland-road, 
Kertish Town, N.W. 

Imperial Galvanised Iron Co., Wednesfield, 
Staffordshire. 

Incandescent Electric Lighting Co., Electric 
Light Engineers, Birmingham. 

India Rubber, Gutta Percha, and Telegraph 
WorksCompany, Telegraph Engineersand 
Electrical Apparatus Makers &c., 106 
and 100, Cannon-street, Е.О. 

Indian and Oriental Electrical 8 e and 
WorksCo., Limited (H. Cleland Heywood 
Secretary), 19, Great Winchester-street. 

Indo-European Telegraph Company, Limited, 
18, Old Broad-street, E.C. (W. Andrews, 
Мм Director). 

Ingram, J., Electro Plater, 126, Suffolk.street, 
Birmingham. 

Ingram, J. G., and Sen, India Rubber Makers, 

| Hackney Wick, E. 

Institution of Civil Engineers, 25, Gt. George- 
street, S. W. (James Forrest, Secretary). 

International Bell Telephone Company, Limited, 
New York. 

International Electric Railway Company, Crystal 
Palace, 8. E. (—Binko, General Manager). 

International Electric Co., Limited (formerly 
the Anglo-Austrian Brush Electrical Co., 
Limi (Electric Light Engineers, 4, 
Copthall buildings, E. C.(FrankSchloeser, 
Secretary). 

Irish, W.E,, Electrician, 13, Foyle-street, Sun- 
derland. 

Iron and Steel Institute (B. Samuelson, M.P., 
F. R. S., President, J.S. Jeans, Secretary), 
2, Victoria-mansions, Victoria-st., S. W.) 

Iron Wire, Wire Rope, and Fencing Co., Wire 

- Makers, Poet's-corner, Westminster, S. W. 


Irvin and Sellers, Wood Turners, Preston and 
uris rt | 
Irvine, A. H., Mersey Railway Co., Birken- 


head. 

Irwell India Rubber and Gutta Percha Y orks 
Limited, 6, Billiter-street, London, and 
Royal Albert Docks, London. Branches: 
—Liverpool. Pitt's - buildings, Strand- 
street ; Glasgow, 93, Mitchell-street ; New- 
castle, Baltic-chambers and Wayside ; 
Cardiff, 27, Duke-street ; Swansea, 101, 
Oxford-street ; Derby, 22, The Strand; 
Birmingham, Town Hall-chambers, New- 

Isca Е dor C Engi tee. (Works 

sca Foun ompany, Engineers, &e. (Works, 
Newport, Monmouthshire), 10, Bush-lane, 
Cannon-street, E.C. 

Izant, Frederick, Electric Bell Maker, 60, Ken- 

ton-street, Brunswick-square, W.C. 


Jj 


Jablochkoff Electric Light and Power Company, 
Limited, Electric Light Engineers, 36, 
Albert Embankment, 8. Е., Victoria Em- 
bankment, W.C., and 65, Belvedere-road, 
S.E. (F. R. Reeves, Secretary.) 

Jablochkoff, Paul, Electrical Engineer, 52, Rue 
de Naples, Paris. 


Jackson, W., and Sons, Wire Makers, 17, Sun- 


street, Finsbury, E.C. 

Jacob, F., Ellesdene, Beaconsfield-road, West- 
combe-park, S. E 

James, C. S., Indian Government Telegraphs. 

James, T. R., Government Telegraph” Depart- 
ment, Melbourne, Australia. 

Jamieson, Andrew, C.E., F.R.S.E., &c., Oon- 
sulting Electrician and Principal of the 
College of Science and Arts, Glasgow. 

Jarman Electrical Company, Limited, 6, Great 
Winchester-street, E.C. (Watson Smith, 
Secretary.) 

Jaspar, Joseph, Electrical Engineer, Inventor 
of the Jaspar Arc Lamp, Jean-fosse, 
Liége, Belgium. 

Jeakes, C., and Go., Electrical Engineers, 51, 
Great Russell-street, W.O. 

Jehl, Francis, Electrician to the Société Elec- 
trique Edison, Paris No. 1, Strada 
Ionica, Paris. 

Jenkin, John, Postal Telegraphs, Cambridge. 
Jenkin, J., Relief Superintending Engineer, 
General Post Office, London, E. C. 
Jenkin, Prof. Fleeming, Electrician, 12, Fitzroy- 

street, W. 

Jersey and Guernsey Telegraph Company, 
Limited, 26, Budge-row, Cannon-street, 
E.C. (C. Hart, Secretary.) 

Jervois, Sir W. H., General, R.E., K.C.M.G., 
C.B., Government House, Wellington, 
New Zealand. 

Jobson Bros., Telegraph Contractors, Phoenix 
Works, Dudley. 

Joel, Н. F., C.E., Electrical Engineer, Tower- 
chambers, Moorgate-street, E.C. 

Johnson, Charles, Mica Merchant, 87, New 
Oxford-street, W. 

Johnson, J., and Sons, Manufacturing Chemists, 
25, Cross-street, Finsbury, Е.б. 
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Johnson, J. Thewlis, Brädford Iron Works, 
Manchester. 

Johnson, J. H., Patent Agent, 47, Lincoln's 
Inn-fields, W.C., and 115, St. Vincent- 

| street, Glasgow. 

Johnson, Richard, Clapham, and Morris, Wire 
Drawers, 25 to 27, Cheapside, Dale- 
street, Liverpool. 

Johnson, R., and Nephew, Wire Manufacturers, 
8, Great Winchester-street, E. C. 
Johnson, Matthey, and Co., Chemical Apparatus 

kers, Platinum Manufacturers, &c., 
Hatton-garden, E.C. 

Johnson, Walter ©., 8, Vanbrugh-park, Black- 
heath, S. E. 

Johnson and Phillips, Telegraph and Electric 
Light Engineers, Makers of Electric Ap- 
paratus, &c., 14, Union-court, Old Broad 
street, E.C., and Victoria Works, Charl- 
ton, S.E. ' 

Johnston, J., and Co., Electric Alarm Makers, 
121, Wardour-street, W. 

Johnston, W. P., Indian Government Telegraphs. 

Jones Bros. and Co., Iron Wire Makers, Ablow- 
street, Wolverhampton. 

Jones, J. C. D., Eastern Extension Telegraph 
Company, Singapore. 

“Jones, T. J., Electrical Engineer, 12, Princes- 
street, Hanover-square, W. 

Jones, W. C. Nigel, Indian Government Tele- 

| graphs. 

Journal de Physique, monthly, 40, Rue d'Ulm, 
Paris. Annual subscription, 15 francs. 
Be СРИ monthly, Berne, Switzer- 


and. 

Judd, Walter, Eastern Extension Telegraph 
Company, Penang. 

Jukes, Coulson, Stokes, and Co., Telegraph 
Buoy Makers, 15, Clement's-lane, E.C. 

Justice, P. M., Patent Agent, 55 and 56, 
Chancery-lane, W.C. 


K 


Kaiser, E. F., 94, Markgrafen-strasse, Berlin. 

Kapp, Gisbert, Consulting Electrical Engineer, 
Chelmsford. 

Keith, George, C.E., Cienfuegos, Cuba (care of 
the Cuba Submarine Telegraph Company, 
61, Old Broad-street, E.C.). 

Keith, N. S., Consulting Electrical Engineer, 
9, Murray-street, Now York, 

Kelway's Electric Log Syndicate, Makers of 
Kelway's Electric Log, 58, Lombard. 
street, E.C. (E. J. Morris, Secretary). 

Kempe, H. R., 2nd class Technical Officer, 
General Post Office, London, E.C. 

Kieser, W., Messrs. Elliott Bros, 101, St. Mar- 
tin's-lane, W.C. 

Kilner, W. J., M.B., Medical Electrician to St. 
Thomas's Hospital, 104, Ladbroke Grove- 

| road, W. 

Kinetic Engineering Company, Engineers and 
Contractors for Electric Lighting, Power 
Transmission, &c., 36 and 37, Brooke- 

И street, Holborn, Е.С. 

King and Co., Manufacturing Electricians, 
Western Electrical Works, Narrow Wine- 
street, Bristol _ 


King, J. W., Electro Plater and ee pen 
15, St. John's-square, Clerkenwell, E. С. 

King's College, Strand, W.C. 

Kingdom, J. A., 29, Marlborough-hill, N.W. 

Kingsland, W., late Kingsland and Smith, 
Electrical Engineer and Contractor, 1, 
East Parade, Leeds. 

Kingzett, C. T. Trevena, Amhurst-road, N. 

Kinsman and Co., F. E., Electric Light, Tele- 
phone, and en Apparatus, &c., 
145, Broadway, New York, V. S. A. 

Kirkaldy and Son, D., Testing and Experi- 
mung Works, 99, Southwark-street, 

Kirkstall Forge Co., Shafting Makers, Leeds. 

Kittler, Professor, Dr., Electrotechnisches Insti- 
tute, Darmstadt. 

Knight and Hawkes, Electrotypers, 13, Clerken- 
well-close, Е.С 

Knowledge, weekly journal, Messrs. Wyman and 
Sons, Great Queen-street, W.C. Price 2d. 

Koerber, J. A., Electric Bell Maker, 44, Frith- 
street, Soho, W. | 

Kugel and Berg, Telegraph Wire Drawers, 
Jeffery's-square, St. y-axe, E.C 


L 


Ladd, W., Triwinian, Burnt Ash-hill, Lee. 

Laing Electric Light and Power Company, 
Limited, Electric a Engineers, 12, 
Southwark-street, S. E. 

Laing, Wharton, and Down, Agents for Swan 
United Electric ligat Company, 8 and 9, 
Holborn-viaduct, E.C. 

Laingbury, A. G., Electrical Engineer and 
Lamp Maker, 65, East-road, E.C. 
Laister, J., M.S.T.E., Superintendent Postal 
en Schools, Moorgate-street-build- 

ings, E.C. 

Lake Su m Native Copper Company, Copper 

erchants, 1A, Abchurch-yard, London, 


E.C. 

Lalande, F. de, Electrician, 18, Rue Saint 
Sulpice, Paris. 

La Lumiere Electrique weekly journal, 31, 
Boulevard des Italians, Paris. Price 
1 franc. 

Lambert, C., Wire Manufacturer, Port Tenant 
Copper Works, Swansea. 

Lambert, Frank, 7, Pope's Head-alley, Lom- 
bard-street, E.C. 

La Nature, weekly journal, To by G. 
Masson, 120, Boulevard Saint Germain, 
Paris. Annual subscription, 26 francs. 

Lancashire and Cheshire Telephone Exchange, 
38, Faulkner-street, Manchester, and 
Exchange-buildings, Liverpool. 

Lancaster, James, and Son, Electrical Instru- 
ment Makers, 37, Colmore-row, Bir- 
mingham. 

Landon, F. H., Electric Light Engineer, 36, 
Queen Victoria-street, E.C. 

Lane, D. W., Dockyard, Portsmouth. 

Lane, J. H., Indian Government Telegraphs. 

Lane, J. M., Indian Government Telegraphs, 
Calcutta. 

Langdon, William Edward, Telegraph Engineer 
Midland Railway Company, Derby. 
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Larkin, Thomas J., Holly House, 18, Maygrove- 
road, Kilburn, N. W. 

Larkins, A. B., 2, Sion-hill, Bath. 

Lauckert, Edward, 99, Maryon-road, New 
Charlton, S. E. 

Laughlin, Sent C., Indian Government Tele- 

aphs. 

Lavender, J., jun., A.S. T. E., and A. L. Taylor, 
Electricians, Telegraph, Telephone, and 
Electric Light Engineers, 207, Bury 
New-road, Manchester. 

Law Telegraph Co., Makers of the Law Battery 
&c., 140, Fulton-street, New York. 
Lawson and Co., James, Mechanical and Elec- 
trical Engineers, Rye Bank Works, New- 

castle, Staffs. 

Lea, Henry, Consulting Electrical Engineer, 
38, Bennett's-hill, Birmingham. 

Lea, John, Electrical Engineer, Inventor of the 
Lea Arc Lamp, 75, Arlington-road, 
Camden Town, N. W. 

Leclanché Battery Co., 149, West Eighteenth- 
street, New York. 

Lee, Allen, Practical Electrician, 3, Camden- 
cottages, Camden-road, N. W. 

Leddell, H., and Co., Electro Platers, 19 and 
20, Cow Cross-street, E. С. 

Leeds Electric Light Co., Electric Light Engi- 
neers, Sheaf Works, Hunslet, Leeds. 

Leefe, F. E., Electro Plater, 289, Goswell-road. 

Légé and Co., Electric Light Apparatus Makers, 
79, Turnmill-street, E. é 

Legg, John, Electrical and Telephonic Engi- 
neer, Nelson-street, Swansea. 

Leigh and Sullivan, Copper Merchants, 66, 
Deansgate, Manchester. 

Leitch, A. E., Engineer and Contractor, Manu- 
facturer of Electric Bells, &c., Dealer in 


Electrical Supplies, 4 and 6, West Second- . 


street, Dayton, O., U.S.A. 

Lejeune and Perken, Electrical Apparatus 
Makers, 101, Hatton-garden, EG (Sole 
Agents for M. Gaiffe, of Paris.) 

L' Electricité, weekly journal, 31, Boulevard des 

taliens, Paris. Price 50 centimes. 

І’ Electricité Russe, St. Petersburg. 

І’ Electricien, bi-monthly journal, published by 
G. Masson, 120, Boulevard Saint Ger- 
main. Subscription 25 francs per annum. 

Le Mesurier, F. ja Lieut. -Colonel R.E., 
Sheerness. 

Lemoine, J., Electro Plater, 17, Great Sutton- 
street, E.C. 

Lemon, О., Ph.D., (Honorary Secretary for 
New Zealand), Wellington, New Zealand. 

Leonard, William, Telegraph Engineer, South 
Eastern Railway Co., Tunbridge. 

Lessing, Dr. A., Battery Maker, Nürnberg, 
Germany. 

Leslie, S., Electro Plater, 61, Upper-street, 
Islington, N. 

Lever, Charles, Electric Light Engineer, In- 
ventor of the Lever Arc Lamp, Bowdon, 
Cheshire. London Office, 87, Euston- 


road, N. W. 

Levi, J., and Co., Electrical Apparatus Makers, 
40, Castle-street, and 2, Dyor's-batldings 
Holborn, E.C. 

Lévy, E. E., Carbon Maker, 57, Avenue du 
Marine, Paris. 


Lewis, E., Galvaniser, 99, Barford-street, 
Birmingham. 

Lewis, P. F., Manager West of England Branch 
of United Telephone Co., 16, High-strect, 
Bristol. 

Lewis, J. Slater, Electrician, Birkenhead. 

Lewis and Son, G. C., Electric Bell Makers, 1a, 
Lowndes-terrace, Knightsbridge, S. W. 

Liepman Carbon Company, Limited, Carhon 
Makers, Nelson Wharf, Millwall, E. (Dr. 
H. Y. Liepman, Managing Director). 

Liveing, E. H., Asso. R.S.M., Electrical Engi- 
neer, 6, Westminster-chambers, S. W. 

Liverpool Electric Supply Company, Limited, 
Electric Light Contractors, 1, Crosshall- 
street, Liverpool. 

Lobb, H., Medical Electrician, 66, Russell- 
square, W.C. 

Locht-Labye. —, Electrical Engineer, Inventor 
of the Hammer Telephone, 49, Mont St. 
Martin, Liege, Belgium. 

Lockwood and Co., Crosby, Publishers, Sta- 
tioners' Hall-court, E.C. 

Lodge, Professor O. J., University College, 
Liverpool. 

Loeffler, Louis, 12, Queen Anne's-gate, West- 
minster, S. W. 

Lloyd and Lloyd, Wrought Iron Tube Manufac- 
turers, Nile-street, Birmingham. 

Lloyd, S., and Co., Japanners, Sidney-street 
and Ablow-street, Wolverhampton. 
London and Derby Electric Wire Co., Wire 

Makers, 122, Fore-street, E.C. 

London Electric and Magnetic Association (F. 
Wyndham, Manager), 27, Eastcheap, E. C. 

London Electric Wire Company, Wire Manufac- 
turers and Coverers, Anchor Works, Play- 
house-yard, Golden-lane, E.C. 

London Galvanised Iron Company, Galvanisers, 
27, Wharf-road, City-road, N. 

London Platino Brazilian Telegraph Company, 
66, Old Broad-street, E.C. (W. Payton, 
Secretary). 

London and Globe Telephone Maintenance Com- 
pany, 31, Queen Victoria-street, E.C. 
(F. T. Bailey, Manager; J. Ford, Sec- 
retary). 

Longford Wire, Iron, and Steel Company, 
Limited, Iron Wire Makers, 14, St. Mary 
Axe, E.C., and Warrington. 

Longmans and Co., Publishers, 38 to 41, Pater- 
noster-row, E.C. | 

Longstreet, J. H., Electrical Apparatus Maker, 
9, Barclay-street, New York. 

Lorrain, James Grieve, 1, Wardrobe-place, 
Doctors Commons, E.C.; Whitehall 
Club, Parliament-street, S. №. 

Lorrain, J. G., Electric Engineer, 37, Brook- 
street, Holborn, E.C. 

Louth, W., Superintending Engineer, Postal 
Telegraphs, Dublin. 

Lovelace, Henry, 7, Gerrard-street, Soho, W. 

Lówenstark, M. D., Electro Plater , 52, Aldgate. 

Low (Sampson), Marston, Searle, end Rivington, 
Publishers, 188, Fleet-street, E.C. 

Luke, 8. P. W. V., C.LE., Indian Government 
Telegraphs, Calcutta. LL 

Lumley, F., A.S.T. and S., Electrician, Nae 

tional Telephone Company, Dundee, 

District Manager and Engineer, 
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Lumsden, D., Submarine Superintendent, 
General Post Office, London, E.C. 

Lund, C. F., Electrical Apparatus Maker, 52, 

Blegdamsvejen, Copenhagen. 

Lund, John A., 41, Cornhill, E.C. 

Lundberg, Maker of Electric Light Fittings, 14, 
Bowling Green-lane-buildings, Farring- 
don-road, E. C. 

Lundy, Oharles, Direct United States Cable 
Company, Torbay, Nova Scotia. 

Lysaght, J., Limited; Iron Wire Makers, St. 
Vincent's Works, Bristol. 


Macartney, Henry Ellison, A.S. T. E., 74, Buck- 
ingham Palace-road, S. W., and Ologher, 
Tyrone, Ireland. 

Maedonald, J. R. A., Inventor of the Holo- 


phote Course Indicator, 15, Abercromby- 


lace, Edinburgh. 
Macfarlane, Dr. Alexander, Electrician, 25, 
Panmure-place, Edinburgh. 
Macintosh, C., and Co., India Rubber Manu- 
facturers, Cambridge-street, Manchester. 
еи. Robt., and Co., Electrical Engineers, 
К gure St. Mary-axe, London, 


Mackenzie and Brougham, 15, Great George- 
street, 8. W. 

Mackenzie, James, 48, Osnaburgh-street Re- 
gent's Park, N. W. 

Mackenzie, J. Kenneth D., Electrical Engineer, 
18, Warwick-street, Regent-street, W. 

Be Electrieian, 77, Turnmill-street, 


Maclean, F. G., Indian Government Telegraphs, 
Kurrachee. 
Macleane, C. F. H:, Indian Government Tele- 


phs. | 

Macmillan and Co., Publishers, 29, Bedford- 
street, Strand, W.C. 

MacQueen, J., and Son, Manganese Merchants, 
11, Old Jewry-chambers, E.C. 

McEvoy, Captain Charles A., Electrician 18, 
Adam-street, Adelphi, W.C. 

McEwen, W., Copper Agent, 17, St. Vincent- 
lane, G W. 

McGowan, Samuel W., Chief Inspector of Tele- 
graphs and Postal Service, Melbourne, 

ictoria, Australia. 

McGrath, E. R., Indian Government Telegraphs. 

McGregor, William, Indian Government Tele- 
graph Department, River View, Dhubri, 

wer Assam. 

McKenzie and Holland, Railway Signal Manu- 
facturers, Vulcan Iron Works, Worcester. 

McLaren, R., and Co., Tube Makers, Canal- 
street, Glasgow. 

McLean’s ioe News ma Tele- 

c News пе , Throgmorton- 

rs 8 MR 

McLellan, John, Practical Electrician, 41, Bold- 
street, Blackburn, Lanes. : 

McLeod, Professor H., The Royal Indian En- 

eering College, Cooper's-híll, near 


r taines. 
McWhirter, W., 106, Elliott-street, Cranston- 
hill, Glasgow. | 
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Maginnity, Andrew T., Post and Telegraph 
Department, Collingwood, Nelson, New 
Zealand. 

Maiche, Electrical Apparatus Maker, 3, Rue 
Louis le Grand, Paris. 

Maitland, James M. H., Colonel, R.E., С.В. 
Cairo, Egypt. 

Maitland, W. Н, Engineer to the Spiral Wire 
Syndicate, 17, Thurloe-square, W. 
Malcolm, E.D., Colonel, R.E., C. B., 7, Great 
Stanhope-street, Park-lane, W. (Member 

of Council.) 

Maling, C. F., Insulatorand Battery Jar Maker, 
20, Bartlett's-buildings, E.C. г 
Mallock, H., Lieut.-Oelonel, B.S.C., Indian 

Government Telegraphs, Simla. 

Mappin Bros, Electro Gilders and Platers, 67 
and 68, King William-street, E.C., and 
Repent-street, W. 

Mance, H. C., O. I. E., Engineer and Electrician, 
Indo-European Government Telegraphs, 
Kurrachee. 

Manning and Son, Electro Typers, 28, Old. 
street, Aldersgate, E.C. 

Margary, P. J., Та арр Engineer, Cornwall 
Railway Office, Plymouth. 

Markham, T. T., Electric Bell Maker, &., 102, 
Fetter-lane, E.C. 

Marks, C. B. D., Indian Government Tele- 


aphs, | | 

Матт, ў. н. Electro Gilder, 121, Wardour- 
street, W. | 

Marsh and Co., Battery Jar Makers, 18, New 
Bridge-street, Blackfriars, London, E.C. 

Marshall, Sons, and Co., Limited, Steam Engine 
Makers, Gainsborough, Lincolnshire, and 
79, Farringdon-road, London, E.C. 

Marshall, Wm., Electrical “лнн Maker, 2 
and 4, University-buildings, New York. 

Marson, A., 1st class Technical Officer, General 
Post Office, London, E.O. 

Martin, W. О., Manager, Electromotive Force 
Company, Electrical Engineers, and 
Contractors, Office, 6, South Hanover- 
sireet. Works, 21 and 23, Bothwell- 
street, Glasgow. 

Martin, Hall, and Co., Limited, Electro Platers, 
&c., £2, Ely-place, Holborn, E.C., and 
Sheffield, Glasgow, and Sydney, N.S.W. 

Martineau and Smith, Brass Manufacturers, 55, 
Gracechurch-street, E.C. 

Mason Science College, Birmingham, 

Massey, W. H., M E., &c., Consulting 
Electric Light Engineer, Twyford, Berks; 
Windsor Castle, and 6, Westminster- 
chambers, London, S. W. | 

Masson, G., Publisher, 120, Boulevard Saint 
Germain, Paris. 

Mather and Platt, Engine Pulley and Shafting 
Makers, Salford. 

Mathieson, James, Electrical Engineer, Inventor 
of the Mathieson Are Lamp, 18, Adam- 
street, Adelphi, W.C. 

Mathieson, N., and Co. , ManufacturingChemists, 
Widnes, Lancs. 

Maudslay, Sons, and Field, Steam Engine Makers, 
110, Westminster Bridge-road, S. E. 

Mawson and Swan, Electrical Apparatus Manu- 
facturers, Mosley-street, Newcastle-on- 
Tyne. 
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Maxim, Hiram S., Electrician, 57р, Hatton- 
garden, E.C. 

Maxim Electric Light and Power Co., Electric 
Light Engineers, Exclusive Licensces of 
the United States and Western Electric 
Light Company for Pennsylvania, Chester 
and Maple-streets, Philadelphia, U.S.A. 

Maxim- Weston Electric Company, Limited, Elec- 
tric Light Engineers, 32, Queen Victoria- 
stree 


t. 

Mayfield, J. T., and Co., Electrical Apparatus 
Maker, 35a and 41, Queen Victoria- 
street, E.C. 

Mayne, R. C., Admiral, R.N., C.B., 101, 
Queen’s-gate, Hyde Park, S. W. 

Mechanical Appliances Company, Electric Light 
Appliance Manufacturers, Parliament- 
street, Nottingham. 

Medical Battery Company (G. A. Nelson, 
Manager), 205, Regent-street, W. 
Mediterranean Extension Telegraph Company, 

Limited, 158, Gresham-house, Old Broad- 
street, E.C. (E. Tombs, Secretary.) 
мешш W. G., Inspector of Telegraphs, 
ristchurch, New Zealand. 

Meek, James, and Co., Electrolier and Chande- 
lier Mauufacturer, 13, Picardy-place, 
Edinburgh. 

Meeze, Arthur George, Electrician, 23, Farring- 
don-street, E.C. 

Meiter, C. W., and Co., India Rubber, Gutta 
Percha, and Ebonite Makers, 86 and 87, 
Gracechurch-street, London, E.C 

Melhuish, W. F., care of the Agra Bank, Nicholas- 
lane, Lombard-street, E.C. 

Mellish, Septimus, Electric Boll Maker, 68, 
Leadenhall-street, E.C. 

Melville, W. B., Indian Government Telegraphs. 

Menier, —, Insulated Wire Maker, 7, Rue du 
Theatre, Paris. Grenelle. 

Menzies and Blagburn, Agents for Otto Silent 
Gas Engine, 7, Dean-street, Newcastle- 
on-Tyne. | 

Mercadier, M., Electrician and Manager of the 
Ecole Polytechnique, Paris. 

Meritens, A. de, Electrical Engineer, 44, Rue 
Boursault, Paris. 

Mersanne, E. de, Electrical Engineer, Inventor 
© Arc Lamp, 108, Boulevard Arago, 

aris. 


Meteorological Society, 30, Great George-street, 


S. W. (W. Marriott, Assistant Secretary). 

Metropolitan Brush Electric Light and Power, 
Company, ElectricEngineers, 110, Cannon- 
street, E. C. 

Mewburn, J. C., Patent Agent, 169, Fleet-street. 

Mexican Telephone Co., E 5, Beek- 
man-strect, New York. 

Meyer, H. R., Electrical Engineer, Patentee of 
Meyer’s Indestructible Underground Elec- 
tric Mains, B 14, Exchange-buildings, 
Liverpool. 

Michell, R. R., and Co., Tin Merchants, Grace- 
church-buildings, E.C. 

Middlesbrough Galvanising Co., Galvanisers, 
Middlesbrough. 

Midland Electric Wire Company, Leicester. 

Mid-Moonta Copper Company, Limited, Copper 
Merchants, 11, Queen Victoria-street, 
London, E.C. 


Mignon and Rourat, Carbon Makers, 157, Boule- 
vard Voltaire, Paris. 

Milchsack and Co., C., Telegraph Paper Makers, 
2, Coleman-street-buildings, E.C. 

Miller, L. B., Electrical Instrument Maker, 82, 
Hatton-garden, E.C. 

Miller, Richard, Electrical Engineer, 54, Enoch- 
square, Glasgow. 

Milligan, Thomas, Electrical Engineer, 3356 
Old Kent-road, S. E. 

Millward, W., Electro Plater and Gilder, St. 
Paul's-square, Birmingham. 

Minner, Wilhelm, Manganese Merchant, Arn- 
stadt, Thuringen, Germany. 

Mittelhausen, Julius, 28, Wood-street, Wool- 
wich, S. E. 

Moberley, G. J., Indian Government ү 

Moll, F. Н. L., Indo-European Telegraph Com. 
any, 18, Old Broad.street, Ым, 

C 


Moncrieff, Hope, 43, Union-grove, Larkhall. 
lane, S. W. 

Monarch Electric Light Co., Electric Light En- 
gineers, 147, Fulton-street, New York. 

Monnier, D., Manager, Association pour l'étude 
d'Electricité, No. 1, Rue Appert, Paris. 

Montefiore, Levi G., Senateur, Electrical Engi- 
neer, 35, Rue de la Science, Bruells. 

Montevidean and Brazilian Telegraph Company, 
Limited, 2, Tokenhouse-buildings, King's 
Arms-yard, E.C. (J. Fraser, Secretary.) 

Moore, A. F., Insulated Wire Maker, 200 and 
202, N. Third-street, Philadelphia, U.S. 

Moorsome, W. M., Linden Lodge, Clevedon, 
Somerset. 

Mordey, W. M., Electrician, Anglo-American 
Brush Electric Light Corporation, 
Limited, Victoria Works, Belvedere-road, 
Lambeth. 

Morewood and Co., Iron Wire Makers, Wiggin- 
street, Birmingham. 

Morgan, Thomas, Patent Agent, 21, Cockspur- 
street, Charing-cross, S. W. 

Morris, H. Galvaniser, 38, Longmore-street, 
Birmingham. 

Morris, W. Iron Wire Maker, 40 and 41, Cox- 
street West, Balsall Heath, Birmingham. 

Morris, J., Dorset House, White Cross-road, 
Hereford. 

Morrison, G. J., C. E., care of Messrs. Jardine, 
Matheson, and Co., Shanghai. 

Moors, Henry, Chief Secretary's Office, Mel- 
bourne, Victoria, Australia. 

Mors, L., Electrical Apparatus Maker, 4 (bis), 
Rue Saint Martin, Paris. 

Morton, F., and Co., Lightning Conductor 
Makers, &c., 1, Delahay-street, London, 


S.W. Ж 
Moseley, Walker, 12, Queen's-road, St. John's 


Wood, N.W. 

Moseley, D., and Sons, India Rubber Makers, 
1, Milk-street, E.C. | 

Mosses and Mitchell, Sole Agents for the Vul 
canised Fibre Company, 68 to 71, Chis- 
well-street, E.C. 

Moulton, J. F., F.R.S., Barrister-at-Law, 11, 
King's Bench-walk, Temple, E.C., and 
74, Onslow-gardens, S. W. 

Mourlon and Co., Electrical and Telephonic 
Engineers, Brussels, 
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Muir and Mavor, Electric Light Engineers and 
Contractors, Sauchiehall-street, and 140, 
Douglas-street, Glasgow. 

Muirhead, Dr. A., Telegraph Engineer, Regency- 
street, Westminster, S. W. 

Muirhead, John, 23, Regency-street, Westmin- 
ster, S. W. 

Müller, C. H. F., Electrical Engineer and Maker 
of the Müller Incandescent Lamp, 23, 
Sonninstrasse, Hamburg. 

Munro, John, Consulting Electrician, 2, Somer- 
set-villas, West Croydon, Surrey. 
Murby, Thos., Publisher, 3, Ludgate Circus- 

buildings, E.C. 
Murphy, and Co., Electrical Engineers and 
lectric Light Contractors, 1, St. Andrew- 

street, Dublin. 

Murray, K. L., Victorian Railways, Melbourne, 
Victoria, Australia. 

Murray, R., Col., B.S.C., care of King and Co., 
45, Pall Mall, S. W. 

Muse, F., Electrical Apparatus Maker, Smale's- 
terrace, Regent-street, Hull. 

Mynn, Gretton, and Co., 7, Grocers’ Hall-court. 


N 


Nalder, F. H. and H., Electric Light Engineers 
and Electricians, 8, Victoria-chambers, 
N 51, Westminster. 

National Company for the Distribution of Elec- 
tricity by Secondary Generators, Electric 

ight Engineers, Owners of Gaulard and 

Gibbs’ Patents, 18, Warwick-street, 
Regent-streei, W. 

National Electric Company, Electrical Engi- 
neers, 6, South Hanover-street, Glasgow. 

National ро Company, Limited, 11, 
Queen ictoria-street, E.C. (W. B. 
Campbell, Secretary); has branches at 
Aberdeen, Belfast, Birmingham, Brierley 
Hill Bradford, Dudley, Dumbarton, 
Dundee, Edinburgh, Forfar, Glasgow, 
Greenock, Halifax, Huddersfield, Kirk- 
caldy, Leeds, Nottingham, Paisley, 
Stourbridge, Sheffield, Wakefield, Wal- 
sall, Wednesbury, and Wolverhampton. 

Nature, weekly journal, Bedford-street, Strand, 
W.C. Price 6d. 

Neal, John, Electro Plate Manufacturers, 44 to 
48, Edgware-road, W. 

Neale, F. W., Telegraph Engineer, Glebe- 
street Telegraph Works, Stoke-on-Trent. 

Neale, J., M. S. T. E. and E., Telegraph Engineer, 
North Staffordshire Railway Co., Stoke- 
on- Trent. 

Negretti and Zambra, Electrica] Apparatus 
Makers, Holborn-viaduct, E.C. 

Nelson, Frekerick D., Indo-European Telegraph 
Company, Teheran, Persia. 

Nelson, J., and Sons, Electric Bell Makers, 47, 
Briggate, Leeds. 

Nettlefolds, Limited, Iron Wire Makers, 9, 
Fenchurch-avenue, E.C. 

Newall, R. S., and Co., Lightning Conductor 
Makers, 130, Strand, W.C. 

New England Electrical Manufacturing Com- 


milton-street Boston, Mass. 


pany, Electrical gr ee Makers, 21, 
a 


Newitt, W. T., Eastern Extension Telegraph 
Company, Madras. 

Newman, G. G., 2, Holles-street, Cavendish- 
square, 

Newnham, Frank, Electrician, 21, Compton- 
street, Clerkenwell, E. C. 

Newton, F., and Co., Electric Bell Makers, &c., 
3, Fleet.street, E.C. 

Newton and Son, Patent Agents, Breams-build- 
ings, Chancery-lane, London, W.C. 
Newton, F. M., Electrical Engineer, Barton- 
grange, near Taunton, Somerset. 

New York and New Jersey Telephone Company, 
SP Fulton-street, Brooklyn, New York, 

‚8. А. 

New York Electrical Society (E. L. Bradley, 
Secretary), Cooper Union, New York, 
U.S.A. 

Nickel Plating Company, The, Electro Platers, 
13, Greek-street, Soho, W. 

Nightingale, G. P., Manganese Merchant, 100, 
Upper Thames-street, E.C. 

Nixon, Joseph, junr., Electro Gilder and 
Plater, St. John’s-passage, Clerkenwell, 
E.C. 

Nobes, Homan, and Hunt, Leather Driving Band 
Makers, 75, Rockingham street, Newing- 
ton-causeway, S. E. 

Noone, A., Electro Plater, 55, St. John-street- 
road, E.C. 

Norman and Son, Electric Light Engineers, 
217, Argyle street, Glasgow. 

Norris, S. E., and Co., Leather Driving Band 
Makers, 56, High-street, Shadwell, E. 

Norris, Edward, 26, Lansdowne-gardens, South 
Lambeth, S. E. 

North British Rubber Company, Limited, India 
Rubber Driving Band Makers, 57, Moor- 
gate-street, E.C., and Edinburgh. 

North and Son, Battery Zinc Makers, 121, 
London.road, Southwark, S. E. 

North Atlantic Cable Co., 109, Fenchurch- 
street, E.C. 

Northam, John and Co., Electric Engineers, 
Bell Fitters, Telephone Contractors, &c., 
30, Norfolk-street, Sheffield. 

Northeroft, W., Lacquerer, 135, King's-road, 
Chelsea, S. W. 

Northern District Telephone Company, Arcade- 
chambers, Sunderland (John Bradley, 
Manager). 

Northrop, A. C., Electrical Apparatus Maker, 
Waterburg, Connecticut, U.S.A. 

Nosworthy, William Е. (ss. ‘‘ Viking") Wes- 
tern and Brazilian Telegraph Company, 
108, Calle Cerrito, Monte Video. 

Nowill, John and Sons, 32, Hatton-garden, 
E.C 


Nye, G., Electro Plater, 139, Carlisle-street, 
N.W. 


о 


Oakley, W. H., and Co., Scientific Apparatus 
Makers, 202, Grange-road, S. E. 

Obach, Dr. Eugen, Messrs. Siemens Brothers 
and Company, Charlton, S. E. | 

O'Kelly, Hilary M., Rocheston House, Kings- 
town, Co. Dublin. 


= A 
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Oldham, John, Compania Telegrafica del Rio de 
la Plata, Monte Video. 

Oliver and Arrol, Railway Signal Manufacturers, 
29, Leith-walk, Edinburgh. 

Olrick and Co., Lewis, Electrical Engineers and 
Tout Makers, 27, Leadenhall-street, 
E. 


Operator, The, weekly journal, 9, Murray- 
street, New York. 

Openshaw and Co., Gas Engine Makers, 8, Union- 
court, Old Broad-street, E.C. 

Oppenheimer, J., Telegraph Engineer, 52, Brown- 
Street, Manchester. 

Oppermann Bros, Electrical Engineers and 
Dynamo Makers, Brewhouse-yard, 172, 
a John-street, Clerkenwell, London, 

Oriental Telephone Company, Limited, 3, Great 
Winchester-street, Е.С. (W. G. Hall, 
Secretary). 

Orme, Frederick, and Co. , Mechanical Engineers, 
9, St. Andrew’s-street, Holborn-viaduct, 


Orme, H. T., and Son, Scientific Apparatus 
Makers, 139, East-road, N. 

Orme andCo. John, Scientific Apparatus Makers, 
65, Barbican, E.C. 

Ormiston, Frederick A., Riverside, Twickenham. 

Osler, F., and Co., Electrolier Manufacturers, 
Broad-street and Freeth-street, Birming- 
ham, and Oxford-street, London. 

Otley, T., and Sons, Electro Platers, Meadow 
Works, Sheffield. 

Otley, Thos., and Sons, Electro Plate Manufac- 
turers (F. J. Biggs, sole London Agent), 
Show Rooms, Leadenhall-buildings, E.C. 

Otte, Gilbert, Electric Engineer, Apeldoorn, 
Holland. 

Ovens, J. L., Indian Government Telegraphs, 
India. 


P 


Padley, Wm., and Son, Electro Platers, 18, 
Surrey-street, Sheffield. 

Page, Wm., and Co., Electro Plate Manufac- 
turers, Birmingham. 

Panther Lead Company, Limited, Lead Mer- 
chants, 2, Queen-street-place, E.C. 
Panulcillo Copper Company, Limited, Copper 

Merchants, 25, Great St. Helens, E.C. 
Paris and Co., Electrical Engineers and Appa- 
ratus Makers, 2, Harrold-street, Sunder- 
land. 
Parker, Thos., Electrician and Engineer, Electric 
Light, Storage, and Engineering Com- 
ny, Commercial-road Works, Wolver- 
ampton. 
Parker, W., Electro Plater, Argyll-chambers, 
45, Hanging diich, Manchester. 
Parkes, James, and Son, Electrical Instrument 
Makers, St. Mary's-row, Birmingham. 
Parkin and Marshall, Electroplate Manufac- 
turers, 14, St. Mary-axe, E.C. 
Parsone, Е. W., 1, Lennard.place, Abbey-road, 
N 


Partrick and Carter, Electrical Apparatus 
Makers, 114, South Second-street, Phila- 
delphia, U.S.A. 


Pascoe, Grenfell, and Sons, Copper Merchants, 


27, Upper Thames-street, E.C. 
Pastorelli and Rapkin, Glass Blowers, 46, Hatton- 
garden, E.C. 


Patent Otfice (Commissioners' Office and Library), 
25, коншы Сһапсегу- 
lane Е.С. (N.B.—The Library is open 
from 10 to 4 daily, and contains copies 
of all patents that have been taken out 
since the foundation of the office, as well 
as many books dealing with Electricity 
and its applications, which can be con- 
sulted free of cost.) 

Patent Office, for the sale of patents, &c., 38, 
Cursitor-street, E.C. 

Patent Steam Boiler Company, Electricial Boiler 
Makers, 11, Queen Victoria-street, Е. С. 

Paterson, E. J., St. Paul's Works, 76, Little 
Britain, E.C. 

Paterson, W., Electric Bell Manufacturer, 83, 
Pitt-street, Glasgow. 

Paterson and Cooper, Electric Light, Power, 
and ds v x Engineers, 76, Little 
Britain, E.C. 

Patrick and Son, Electrical Apparatus Makers, 
529, King's-road, S. W. 

Paul (Kegan), Trench, and Co., Publishers, 1, 
Paternoster-square, E.C, 

Peacock, James, Electro Gilder, 38, 40, and 42, 
New Oxford-street, W.C. 

Pearce and Jones, Electrica] Apparatus Makers, 
76, John-street, New York, 

Peasley, Chas., 28, Essex-street, Islington, N. 

Penning, J. R., Electrician, Southsea Labora- 
tory, 14, Norfolk-street, Southsea. 

Peet, G., and Son, Electric Bell Makers, 13, 
Great George-street, Liverpool, 

Pell, u 6, Granville-park, Blackheath, 


Pellatt, Apsley, and Co., Glassblowers, 17, St. 
Bride-street, Ludgate-circus, E. С, 
Pendred, H. W. and V., Crohill, Angles-road, 
Streatham, S. W. 

Penn, J., and Sons, Steam Engine Makers, 
Greenwich, S. E. 

Pennycock, J. T., and Co., Electricians, 1, Iron- 
monger-row, St. Luke's, E.C. 

Perkins, A. M., and Son, Boiler Makers, 6, Sea- 
ford-street, Gray's Inn-road, W.C. 

Perry, Professor J., Consulting Electrical Engi- 
neer, Telpher House, 75, Great Eastern- 
street, E.C. 

Perry and Co., Electrolier Manufacturers, 72 
New Bond-street, W. 

Pezzer, Dr. de, Electrician, 65, Rue Ste. Anne, 


э 


Рагіз. 

Pfannkuche, Alfred, Electric Light Engineer, 
Malden Factories, Kentish Town, N.W, 

Pfaundler, Dr. Leopold, Electrical Engineer, 3, 
Meinhartstrasse, Innsbruck. 

Pfeil and Co., Lathe and Tool Makers, 145, St, 
John-street, Clerkenwell, E.C. 

Phelps, James, and Co., Metal Merchants, 16, 
Leadenhall-street, E. C. 

Phillips, John, Electric Bell Manufacturers, 4, 
Globe-street, Penarth, Cardiff. 

Philips, F. C., Electrical Engineer, 2, Vic. 
toria-mansions; S. W. 

Phillips, Samuel E., jun’, Holbrook, Shooter's 
Hill, Kent. 
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Phillips Brothers, Insulated Electrical Wire 
Manufacturers, The Lea Telegraph Works, 
Hackney Wick, London, E. (late of 
Macintosh-lane, Homerton, E.) 

Philosophical Magazine, monthly, Taylor and 
Francis, Red Lion-court, Fleet-street, E. C. 
Price 28. 6d. 

Phoenix Electrical Co., Electrical Engineers, 
473, St. James-street West, Montreal. 

Phosphor Bronze Company, Limited, Phosphor 
Bronze and Silicium Bronze Wire Makers, 
A E Southwark, London, 
S. 

Physical Society of London, Normal School of 
Science, Exhibition-road, South Kensing- 


ton, S. W. 

Pickering, H., Medical Electrician and Apparatus 
Maker, High Cross-street, Leicester. 

Pickering, T., Electro Plater, 6, Queen-street, 
Clerkenwell, E.C. 

Pidgeon, W., Electro Plater, 5, Jerusalem- 
passage, Clerkenwell, E.C. 

Piette and Krizik, Electrical Engineers and 
Inventors of the Pilsen Arc Lamp, 
Pilsen, Bohemia. 

Piggott, W. P., Electrician, 17, Argyll-street, 

ent-street. W. 

Pike, Sanderson, and Co., Electrical Apparatus 
Makers, Faraday Electrical Works, Virgil- 
street, City-road, Manchester. 

Pilsen, Joel and General Electric Light Company, 
Electric Lighting Engineers, St. Stephen's- 
chambers, Telegraph-street, E.C. (E. T. 
Gregory, Secretary). 

Pitman, C E, C.LE, F.R.G.S., Indian 
Government Telegraphs. 

Pitt, St. George Lane Fox, 4, Grosvenor Gar- 
dens, S. W. 

Plating Company, Limited, Electro Nickel 
Platers, 34, Kirby -street, Hatton-garden, 
London, E.C.,and Solby-street, Sheffield. 

Plumb, H., Gutta Percha Maker, 1154, City- 
road, E.C. 

Plumbago Crucible Company, Patent Battery 
ar Makers, &c., Church-road, Battersea. 

Plummer, F., and Co., Electro Typers, 1 and 2, 
Goldsmith’s - court, Great New - street, 
Fetter-lane, E. C. 

Pomeroy, H., Superintending Engineer, Postal 
Telegraphs, Limerick.  . 

Pontifex and Wood, Engineers, Brass Manufac- 
turers and Copper Merchants, Shoe-lane. 

Pope-Cox, Glazebrook, and Co., Electrical 
Engineers, 5, Charlotte-street, Portland- 
lace, W. 

Popplewell, Cotton, and Co., Patent Agents, 
18, Southampton-buildings, W.C. 
Porritt, T. W., Compania Telegrafica Platino- 

i Brazilero, Monte Video. 

Porteous and Crawford, Galvanisers, 94, Eliot- 
street, Anderston, Glasgow. 

Porter, George, Electrical Bell Manufacturer, 
23, Cullum-street, E.C. 

Postal Telegraph Factories, Gloucester-road, 
Regents Park, N.W, (head office); 
Hampstead-road, N.W. ; Crown-place, 
Kentish Town, N.W. ; Bath-passage, 
Euston-road, N.W. (A. Bell, Superin- 
tendent ; M. Fe Roberts, F.C.S., Assis- 
tant.) | | 
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Postal Telegraph Office, Central Station, St. 
Martin's-le-Grand, E.C. 

Postal Telegraph Schools (J. Laister, Superin- 
tendent), Telegraph-street, E.C. 

Postal Telegraph Stores, Walpole-street, New 
Cross, S. E. (Captain Chas. F. C. Beresford, 
Superintendent). 

Pound, John, and Co., Electro Plate Manufac- 
turer, 81, 82, and 83, Leadenhall-street, 
London, E.C. 

Powell and Co., Electrical Engineers, 52, Queen 
Vietoria-street, E.C. 

Pratt, W. J., Telegraph Wire Manufacturers, 
Well-lane, Halifax. 

Preece, John Richard, Indo-European Govern- 
ment Telegraphs, Shiraz, Persia. 

Preece, W. H., Electrician, Gothie Lodge, 
Wimbledon, S.W., and General Post 
Office, E.C. 

Prellers Leather Company, Driving Band 
сыды 57, Lant.street, Southwark, 


Preston, Francis, Electric Lighting Engineer 
a Contractor, Kirkburton, Hudders- 
eld. 

Price, Joseph, and Co., Electrical Engineers, 
Brunswick Foundry, 39 and 41, Sefton- 
street, Liverpool. 

Price, Sons, and Co., Insulator and Battery Jar 
Makers, The Potteries, Bristol. 

Price's Patent Candle Company, Lubricating Oil 
Makers, Battersea, S.W., and Brom- 
borough Pool, Liverpool, 

Pride, Fraleigh and Kyle, Telegraph Engineers 
and Electricians, 13, Dey-street, New 


York. 

Prime, T., and Son, Electro Platers, Magneto 
Plate Works, Northwood.street, Bir- 
mingham, and at 3 and 5, Charterhouse- 
street, E.C. 

Prince and Simmons, Electrolier Manufacturers, 
128-30, Commercial-street, London, E. 

Probert, Isaac, Electrical Engineer, 151, Penton- 
place, Walworth-road, S. E. 

Protector Lamp and Lighting Company, Limited, 
Electric Light Appliance Manufacturers, 
Sindsley Mill, Warsley, Manchester. 

Provincial Brush Electric Light and Power 
Company, Electric Light Engineers, 684, 
Cow Cross-street, EG 

Pureell and Nobbs, Electric Bell Makers, 89, 
Cleveland-street, Fitzroy-square, W. 

Purser, G. and W., Electric Bell Makers, 182, 
Upper Thames-street, E.C. 

Pyramid Electric Company, Limited, Manufac- 
turing Electricians, Whitecroft, near 
Lydney, Gloucestershire. 


Е 


Radcliffe, A., Electrical Telegraphic and Tele- 
phonic Engineer, 5, Carrs-lane, Bir- 

| mingham. 

Radcliffe, James, Telegraph Engineer, Great 
Northern Railway Co., Retford. 

Radiguet et Fils, Electrical Apparatus Makers, 
Boulevarde des Filles-du-Calvaire, Paris. 

Ragosine and Co., Oil Manufacturers, 7, Idol- 
lane, Great Tower-street, London, E.C. 
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Railway and Domestic Electric Lighting Com- 
pany, Limited, 28, York-street, West- 
minster, S. W, 

Railway Electrical Contractors Company, 
Limited, Great Winchester-street, E.C., 
Proprietors of Stroudley-Houghton Sys- 

| tem for Eleotric Lighting of Trains. 

Railway and Electric Appliances Company, Elec- 
tric Light Apparatus Makers, Telegraph 
Engineers, &c., 51, Lombard-street, E.C. 

Railways, List of, in United Kingdom, with 

hief Officials and Telegraph Engineers, 
see pp. 14, 15, 16. 

Ramsden, Camm, and Co., Wire Makers, &c., 
72, King William-street, E. C., and Brig- 
house, Yorks. 

Ransomes, Sims, and Jefferies, Steam Engine 
Makers, 9, Gracechurch-street, E. C., and 
Ipswich. 

Ransomes and Rapier, Railway Signal Manufac- 
| turers, Waterside Iron Works, Ipswich. 
Rapieff, Jno., Galvanic Battery Manufacturer, 

Hurst Lodge, Hadley Wood, Barnet, 


Herts. 
Rapieff, John, care of The Electrical Review, 22, 
Paternoster-row, E. С. 
Rau, Edouard, Electrical Engineer, 26, Boule- 
vard de l'Observatoire, Brussels. 
Raworth, Jno. S., Electric Light Engineer, 6, 
St. Mary's-gate, Manchester. | 
Rawson, Frederick L., 11, Queen Victoria- 
street, E. C. 
Rawson, Herbert, Lieut., R.E., 12, Prospect- 
road, Old Brompton, Chatham. 
Rayleigh, Гоа, Electrician, Cavendish Labo- 
ratory, Cambridg : 
Rayne and Burn, Copper Merchants, 20, Broad- 
chare, Newcastle-on-Tyne. 
Raynor, H. M., Platinum Merchant, 25, Bond- 
street, New York. 
Reade, A. J. M. (Indian Government Tele- 
graphs) care of Messrs. King, Hamilton, 
. and Oo., Calcutta. 
каш Ironworks, Limited, Steam Engine 
oiler Makers, Pulley Makers, &c., 


Reading. 

Redcliffe Orown Galvanised Iron Company, Gal- 
vanisers, 118, Cannon-street, E.C., and 
Bristol. 

edding and Co., Jerome, Electrical Apparatus 

akers, 30, Hanover-street, Boston, 
| U.S. A, 

Redmond, D.D., M.D., Electrician and Con- 
sulting Electrical Engineer, 126, Sand: 
ford-road, Dublin. ў 

Reid Brothers, Telegraph Engineers and Con- 
tractors, 12, Wharf-road, City-road, N. 

Reid, James, Telegraph Engineer, Glasgow and 
South Western Railway Co., St. Enoch 

| Station, Glasgow. 

Reiniger, E. M., Electrical Apparatus Maker, 
3, Schlossplatz, Erlangen, Bavaria, 
Reinold, A. W., M.A. (Oxford), F.R.S., Prof. 
of Physics, Royal Naval Collega, Green- 

wich, . C. E. 
Reisser, Paul, Agent for the Edison Electric 
Light Oo., 134, Wilhelmsplatz, Stutt- 
rt, Germany. | 
erbert H., Edison Co., 10, Via Zeccha 


Reuss, 
Vecchia, Milan, 


Reuter's Telegram Company, Limited, 24, Old 
Jewry, E.C. (F. J. Griffiths, Secretary). 

Revista de Electricidade Telegraphos, Pharoes e 
Corrcios, monthly, Estacav Telegraphica, 
Central, Porto. 

Revue industrielle, weekly, 15, Rue Drouot, 
Paris. Price 1 franc. 

Reynolds, Charles, Indian Government Telo- 
graphs, Calcutta. 

Reynolds, W. T., Ph.D., Electrician, 2, St. 
Helen’s-terrace, Mile End-road, E. 
Richardson, A. Electrical Instrument 

Maker, 134, Regent-street, W. 
Richardson, Richard, Electro Gilder, 34, Ely- 
lace, Holborn, E.C., and Cornwall 
orks, Sheffield. 

Richardson Brothers, Copper Merchants, 2, 
Queen-street, Newcastle-on-Tyne. 
Richardson, Koolman, and Isger, Electrotypers 
and Stereotypers, Harp-alley, Farringdon- 

street, London, E.C. 

Rickard, Wm., Electrical Wire Manufacturer, 
Derby. (Edwin Holloway, agent, 2, 
Gutter-lane, Cheapside, B.C) 

Riddle, Edward, 21, Woodlands Villas, Black. 
heath, S. E. 

Riley, J. S., Electrician and Dynamo Machine 
Maker, Riddings, Alfreton, Derbyshire. 

Rimbault, F., Draughtsman and Engraver, 
Maiden-lane, Covent Garden, London, 


Rimington, E. C., 12, Princes-street, Hanover- 
square, W. | 

Risch, Gustav, M.S.T.E. and E., Sansdown- 
road, Old Charlton. 

Ritchie and Sons, Electrical Apparatus Makers, 
87, Franklin-street, Boston, U.S. 

River Plate Telephone and Electric Light Com- 

any, Limited, 34, Walbrook, Е.С, 
R. Rodgers, Secretary). 

Robey and Co., Steam Engine Makers, 117, Can- 
non-street, E.C., and Lincoln. 

Robinson, T. J., Medical Electric Apparatus 
Maker, 2, Addington-crescent, York- 
road, S. E. 

Roebling, Sons, and Co., J. A., Wire Makers, 
117 and 119, Liberty-street, New York. 

Rogers, G. F., 5, Great Winchester Street: 
buildings, E.C. | 

Rogers, Francis Murray, Electrician, 21, Fins- 
bury-pavement, E.C. 

Rogers, R. W. S., Lieut., R.N., The College, 
Portsmouth Dockyard. 

Rosenbusch, The Chevalier Edward, A. M. I.C. E., 

| Mediterranean Extension Telegraph Com. 
pany, Valetta, Malta. | 

Ross, О. C, D., M.1.C.E., Electrician, Inventor 
of the Ross Primary Battery (Ross 
Primary Battery Company), 21, Austin. ` 
friars, E. C. 

Rouch, W. W., and Co., Photographic Chemists, 
180, Strand, W.C. | 

Round, B. J., Electro Plater, 9, Northampton- 

| street, Birmingham. 

Routledge, G., and Sons, Publishers, 7, Broad 
‚way, Ludgate-hill, Е.С. 

Rowell, D., and Co., 2, Poets’-corner, West- 

Rowley, А. and TL, Electro Platers, 180, G 

Rowley, A. and H., Electro Platers, 180, Gray’s 
Inn-road, W.C. - M 
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Royal Electric Company, Electric Light Engi- 
neers, Thomson-Houston System, 32, 
Dowd-street, Montreal. 

Royal Institution, 21, Albemarle-street, W. 
(Prof. John Tyndall, F.R.S., Superin- 
tendent of Natural Philosophy; J. Dewer, 
F.R.S., Professor of Chemistry). 

Royal Microscopical Society, King’s College, 
Strand, W.C. (W. N. Reeves, Assistant 
Secretary). 

Royal Society, Burlington House, Piccadilly, W. 

Royal York Baths, 54, York-terrace, Regent's 


Park, N.W. 

Roylon, Lieut. R. W.S., H.M.S. “Polyphemus,” 
Portsmouth. 

Rücker, Professor Arthur W., M.A., The York- 
shire College, Leeds. 

Rudall, Francis, Telegraph Engineer of the 
London, Chatham, and Dover Railway 
Co., Victoria Station, Pimlico, London, 


Russell, James, and Sons, Iron Telegraph Pole 
Manufacturers, Crown Tube Works, Wed- 
nesbury. 

Rushton, Proctor, and Co., Mechanical En- 
gineers, Lincoln. 

Russia Copper Company, Limited, Copper Mer- 
chants, 3, Lothbury, E.C. 


Sabine, R., Electrician, 3, Great Winchester- 
street, E.C. 

Sach, Henry, Telegraph Engineer, Great Eastern 
Railway Co., Liverpool-street, E.C. 
Sadler, F. C., Second Class Technical Officer, 
General Post Office, London, Е.С. 
Salomons, Sir David, Bart, B.A., Broom Hill, 

Tunbridge Wells. 

Sanders, A., and Co., Electro Gilders and 
Platers, 242, Oxford-street, W. 

Sanderson and Co., Electrical Engineers and 
Lightning Conductor Makers, &c., 101, 
Leadenhall-street, E.C. 

Sangster, J., Vulcanite Manufacturer, 8, Cole- 
man-street, E.C. 

Sanitas Company, The, Disinfectant Manufac- 
turers, 2, Letchford's-buildings, Three 
Colt-lane, Bethnal Green, E. 

Saul, D. H., Electric Bell Maker, 44, Barbican. 

Saunders and Co., J. B., Telegraph Engineer 
io the Cambrian Railways Company, 
Taunton, Somerset; also at Teignmouth. 

Saunders, H. C., Eastern Telegraph Company, 
66, Old Broad-street, E. C. 

Saunders, W. and J., Electrical and Galvanic 
Instrument Makers, 3, Augusta-street, 
Warstone-lane, Birmingham. 

Sautter, Lemonnier, and Co., Electric Light 
Engineers, Makers of Electrical Machi- 
nery, &c., 26, Avenue de Suffren, Paris. 

Savary, Young, and Co., Chemical Merchants, 
39, Lombard-street, E.C., and Newcastle- 
on-Tyne. 

Saville, G. A., Electro Gilder and Plater, 31, 
Tarleton-street, Williamson-square, Liver- 


ool. 
Sax, J., Electrician and Telegraph Engineer, 
108, Great Russell-street, W.O. 


Saxby and Farmer, Railway Signal Manufac- 
turers, Canterbury-road, Kilburn, N. W., 
and 31, Parliament-street, S. W. 

Sayers, H. M., Electrician, Eastbourne Electric 
Light Company, Grove-road Chambers, 
Eastbourne. 

Scatcherd, John, Telegraph Engineer, Manches- 
ter, Sheffield, and Lincoln Railway Com- 
pany, Godley Junction. 

Schiazzi, H., Stanhope Villa, Bromley, Kent. 

School of Engineering, &c., Crystal Palace, 
Sydenham, S. E. 

School of Telegraphy and Electrical Eugene. 
12, Princes-street, Hanover-square, W. 
(T. J. Jones, Managing Director ; W. N 
Tiddy, Secretary). 

Schoth, G. A., Electro- Medical Apparatus 
Maker, 232, Euston-road, N.W. 

Schramm, Otto, 9, Victoria-road, Old Charlton, 


Kent. | 

Schuckert, Sigmund, Electric Light Engineer 
and Dynamo Maker, Nürnberg, Germany. 

Schweitzer, Albert, Electrical Engineer, 38, 
Kennington Park-road, S. E. 

Schwerd, L. E., Electrical Pope and Dynamo 
Maker, Carlsruhe, Baden. 

Scientific American, weekly journal, 261, Broad- 
way, New York. Annual subscription 4 
` dollars. 

Scientific Toy Company, The, Electric Toys, 
14, Cross-street, Hatton-Garden, London. 

Scott Brothers, Copper Merchants, Royal Insur- 
ance-buildings, Noscastio-on Tyne 

Scott, Ronald A., Electrica] Apparatus Maker, 
6, Pomona-place, Fulham, S. W. 

Scott, Robert S., Local Board Offices, Ventnor, 
Isle of Wight. 

Scottish Asbestos Company, Limited, Asbestos 
Merchants, 106, St. Vincent-street, Glas- 


gow. 

Scragg, W., and Co., Electro Gilders and Platers, 
Scotland-street, Birmingham. 

Scratchley, P. H., Major-General, R.E., care of 
4 Е Scratchley, Esq., 4, The Sanctuary, 

Scrivener, Gill, and Co., Magnetic Curative 
Appliance Manufacturers, 221, Regent- 
street, W. (entrance in Maddox-street). 

Selig, Sonnenthal, and Co., Machine Tool 
Makers, 85, Queen Victoria-street, Lam- 
beth-hill, E.C. | 

Selinger, M., Mica Merchant, 94, Railway- 
street, York.road, King's-cross, N. 

Sellon, R, Percy, Electrician, Anglo-American 
Brush Electric Light Corporation, 112, 
Belvedere-road, Lambeth, S. E. 

Sénégal, s Electro Gilder, 261, Brompton- 
road. 

Sennett, A. R., A.M.IC.E., Consulting 
Engineer and Electrician, 62, Hatton- 
garden, E.C. 

Serkowski, Stanislaus von, Electrical Engineer, 

S.S. Podgozzee Krakan, Austria. 

Seville Sulphur and Copper Campany, Limited, 
41, Oldhall-street, Liverpool. 

Sewell, J., and C. J., Electro Plate Manufac- 
turers, 49, Fore-street, E.C., and 123, 
London-wall, E.C. 

Shakespear, Colonel J. D., 19, Matheson-road, 

est Kensington, W 
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Shanks, Alex., and Son, Steam Engine Manu- 
facturers, 27, Leadenhall-street, London. 

Sharpe, Charles J., 27, Great George-street, 
Westminster, S. W. 

Sharples, C. H., Electrical and Telegraph 
Engineer, Preston, Lancs, 

Sharples, George, Electrical and Telegraph 
Engineer, &c., Preston, Lancs. 

Sharrow and Anderson, Electrotypers, 5, West- 
street, Seven Dials, W.C. 

Shaw, John, Lightning Conductor Maker, 

Sheffield. 

Shaw and Connolly, Makers of Electric Light- 
ing, Telephone, and Telegraph Wires and 
Cables, Varley-street, Oldham-road, 
Manchester. 

Shaw's Brow Iron Company, Wire Drawers, 93, 
Upper Thames-street, E.C. 

Shears, James, and Sons, Brass and Copper 
Founders, 27, Bankside, S. E. 

Sheath, Alfred, Tulleck Begg, Canterbury, near 
Camberwell, Victoria, Australia. 

Sheath Brothers, India Rubber Driving Band 
Makers, 89, City-road, E.C. 

Sheffield Nickel and Silver Plating Co. (Draper 
and Neill), Electro Platers and Gilders, 
Globe Works, Penistone-road, Sheffield. 

Shepherd. James, Electrical Engineer, 45, Via 
Stella, Milan, Italy. 

Sheriff, Job., Electro Gilder, 27, Gloster-street, 
Clerkenwell, E.C. 

Shippey Bros., Electrical Engineers, 13 and 14, 
King-street, E.C. 

Shoolbred, J. N., Electrical Engineer, 3, West- 
minster-chambers, S. W. 

Shropshire Iron Company, Wire Makers, 158, 
Leadenhall-street, E.C. 

Siemens Brothers and Co., Limited, Telegraph 
Engineers, Electric Light Contractors, 
and Electrical Apparatus Makers, 12, 
Queen Anne's-gate, Westminster, S.W., 
and Charlton Pier, Woolwich, S.E. 
(Manager of Electric Light Department, 
Alex. Siemens). 

Siemens and Halske, Electric Light Engineers, 
&c., Berlin. 

Siemens, Carl, M. I.C. E., Messrs. Siemens and 
Halske, St. Petersburg. 

Signal Engineering Company, Electric Bell 
Makers, 181, High Holborn, W.C 
Silverlock, H., EH Dor and Stereotyper, 

92, Blackfriars-road, S.E 
Silliman's Journal, Newhaven, Conn., U.S.A. 
Simmen, A., Maker of Regnier's Accumulators, 
Electrical Apparatus Maker, 55, Rue 
Dombasle, Paris. 

Simmons, C. J., Electrical X nue Maker, 
56, Leverton-street, N. W. 

Simmons, Sir J. Lintorn, General, R.E., G.C. B., 
36, Cornwall-gardens, S. W. 

Simons, L., Engine Maker, Nottingham. 

Simplex Electric Light and Plant Company, 
Limited, Valley Mill, Eccles, Manchester. 

Simpson, G. P., B.Sc., Messrs. Siemens Bros. 
and Co., 12, Queen Anne's-gate, West- 
minster, S. W. 

Sinclair, J., Wire Drawer, 1a, Shrub-place, 
Leith Walk, Edinburgh. 

Sington, A., and Co., Electric Light Engineers, 

`5, St. Peter's-square, Manchester, 


Sinssey, C.R., Telegraph Engineer, 55, Fawcett- 
street, Sunderland. 

Sivewright, Jas., M.A., C.M.G., General Mana- 
ger of Telegraphs, Cape of Good Hope. 
(Honorary Secretary for the Cape and 
South Africa.) 

Skinner, M. W., Captain, R.E., Ordnance 
Survey Office, 43, Parliament-street, S. W. 

Skinner, T., Postmaster-General and Director 
of Telegraphs, Colombo, Ceylon. 

Slater, Wm. В. Lightning Conductor Manu- 
facturer, Crampton-street, Bradford. 

Sledge, Wyatt, and Co., Electric Light and 
Signal Engineers, 9, Wirtemburg- 
street, Clapham, S. W. 

Smillie, R.D., M.S. T. E. and E., Electrician to 
Messrs. Denny Bros, Leven Shipyard, 
Dumbarton, Scotland. 

Smit and Co., Electric Light 
Slikkerveer, Holland. 

Smith, Benjamin, Eastern Telegraph Company, 
Alexandria. 

Smith, E., Galvanised Wire Maker, Engine- 
street, Birmingham. 

Smith, T. W., St. Mary Street-house, Taunton. 

Smith, Elder, and Co., Publishers, 15, Waterloo- 
place, S. W. 

Smith, F., and Co., Insulated Wire Makers, 11, 
Aldermanbury, E.C., and Halifax. 
Smith, A., and Stevens, Electric Bell Мапи. 

facturers, 48, Leicester-square, W.C. 

Smith, Baxter, and Gelpeke, Telegraphic Cable 
Manufacturers, Brettenham-road, Ed- 
monton, Middlesex. 

Smith, Stephen, and Son, Electro Plate Manu- 
facturers, 35, King-street, Covent 
Garden, W.C. 

Smith and Co., F., Telegraph Submarine 
Cable Manufacturers, 11, Wood-street. 

Smith, G. E., Consulting Electrician, 4, Cran- 
mer-street, Nottingham. 

Smith, J., and Co., Gutta Percha Makers, 87, 
Blackman-street, Borough, S. E. 

Smith, J., and Co., Metal Merchants, Refiners, 
and Spelter Manufacturers, &c., 10, Car- 
rick-street, Glasgow. 

Smith, John, and Sons, Brass Manufacturers, 
18, St. John's-square, Clerkenwell, E.C. 

Smith, J. W., Electro Plater, 51, Percival- 
street, Clerkenwell, E.C. 

Smith, T., and Co., Electro Platers, 10, Perci- 
val-street, Clerkenwell, E.C. 

Smith, T., and Son, Electro Platers, Queen- 
street, Glasgow. 

Smith, Willoughby, Electrician, 18, Wharf 
road, City-road, N. 

Smith and Chamberlain, Electric Light Engi- 
neers, &c., Solar Works, Birmingham. 

Smith, R. M., Lieut.-Colonel, R.E., Director 
of the Indo-European Government Tele- 
graphs, Teheran, Persia. 

Smith, Theophilus, 6, Lansdowne-road, Old 
Charlton, Kent. 

Smith, William O., 101, St. Martin’s-lane, 
London, W.C. 

Snell, Н. de Morgan, 11, Tokenhouse-yard, E. C, 

Snell, W. H., Electrician to the Cunard S.S, 
Company, Huskisson Dock, Liverpool. 

Snowden, F. Seaton, Marine кише, 3, Amen- 

' . 4orner Paternoster-row, E.C. = 


Engineers, 
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Societa Anonima Generale Italiana di Telefoni, 
24, Via Medina, Naples. 

Société Belge d'Electricigns (C. Rosseau, Presi- 
dent), 29, Rue des Sables, Bruxelles. 

Bociété d'Eclairege Eleetrique en Russie (Jab- 

lochkoff system), St. Petersburg. 

Société des Lunetiers, Electrical 

veia 56, Hatton-garden, E 


Société = Machines Magneto-Electrique di 

: Gramme (Hippolyte Fountaine, Manager), 
15, Rue du Бош, Paris. 

Société Electrique Edison, Electric Light Engi- 
neers, &c., Paris. 

Société Générale des Téléphones, Rued'Abourkir, 


Paris 

Société Generale Italian di Electricita (Sistema 
Edison), Milan, Italy. 

Société Internationale des Electriciens, 3, Rue 


Apparatus 
x. , and 


Séguier, Paris. (Georges Berger, Pre- 
sident. ) 

Society of Arts, 18, John- sde a hi, W.C. 
(T. Wood, Secretary ; ; eatley, 


Editor of Journal. ) 

Society of Engineers, 6, Westminster-chambers, 
S.W. (B. Reed, Secretary.) 

Society of Ba qo Engineers and of Elec- 
tricians, 4, The Sanctuary, Westminster, 
S.W. (F. H. Webb, Secretary.) 

Solígnac and Co., Electric Light Engineers and 
Apparatus Makers, 208, Rue St. Maur, 


Paris. 

Sotheby, —, 106, Park-street, Grosvenor- 
square, W. 

South, H., Electrical Engineer, 169, Queen 
Victoria-street, E.C. 

South African Brush Electric Light and Power 
Company, Limited, 5, Copthall-buildings. 
E.C. (T. J. Seel, Secretary.) 

South Down Metal and Chemical Company, 
Limited, Metal Extractors, 8, Old-jewry, 

South Eastern Brush Electric Light and Power 
Compeny, Electric Light Engineers, 68, 
Cowcross-street, E.C. (George Offor, 
Manager.) 

South Staffordshire Electric Lighting Company, 
Limited, 33, Waterloo-street, Birming- 


ham 
Southwark Lead and Glass Company, Lead 
Merchants, Park-street, Southwark, Lon- 
8 oct "C E. Telegraph 
oletti, ele Engineer, Great 
a Western Railway, На 
X pagnoletti and Crookes, Telegraph Contractors, 
Adelaide Works, Uxbridge-road, W. 
Spanish National Submarine elegraph Com- 
pany, London Office, Cannon.street, E. C. ; 


In Office, Cadiz. 

Spiller, Electro Plater, 166, Upper-street, 
Islin on, N. 

Spon, E. an ae N., Publishers, 16, Charing- 
cross, S. W. 

Sprague, J. T., Electrician, 117, Green-lane, 
Birmingham. 


Spurrier, W., Electro Plater, Hall-street, Bir- 
e min gham. 
Pamer J. Ruston, Eastern Extension Telegraph 
: . Company, Sydney. 
Standard К Works, Electrical: ap ara- 
tus Makers, Cincinnati, Ohio, Y SA 
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Standard Lubricating Oils Company, Límited, 
Oil Merchants, 1, Drapers -gardens, E. C. 

Standard Time and Telephone Company, Elec- 
tric Clock Makers, &c., 19, Queen Vic- 
toria-street, E. C. (E. Ray, Secretary. ) 

Stanford, Edward, Bookseller, &c., 55, Charing- 
cross, S. W. 

Stanley, W. F., Scientific Instrument Maker, 
4, Great Turnstile, Holborn, W.C 
Stanton Iron Works Company, Limited, 9, 
Bridge-street, Westminster, S. W 
Starnes, J. S., and Sons, Engineers, 13, Broad- 

street, Ratcliff, Е. and 4, New London- 
street, Fenchurch- street, Е.С. 
Starr, Eli T., Electrician, Philadel hia, i = a 
Stead, F. V., Electrical “Agent, 50, Lo 
street, E.C. 
Stearn, "n H., Selwood, Mayow-road, Forest 
Hi 


Steavenson, W. E., M.B., Electrician to St. 
Bartholomew's Hospital, 15 Henrietta- 
street, Cavendish-square, 

Stephen Ralph, 18, Geor р Old.street, 


Stephenson and Co., Electrical Engineers, 9, 
Victoria-chambers, S. W. 

Stevens, J. J., and Sons, Railway Signal Manu- 
facturers, 470, New City-road, Glasgow. 

Stevens, Edward, Galvaniser, Quarry Bank, 
Brierley Hill, Staffs. 

Stevens, F. A., Electrician 17, Duke-street, 
West Smithfield, E.C. 

Sterne and Co., L., Gas Engine Makers (Clerk’s 
Patent), North Woodside-road, Glasgow, 
and 40, Cannon-street, E.C. 

Sterne, Louis, 9, Victoria-chambers, Westmin- 
ster, S. W. 

Steward, J. H., Scientific Instrument Maker, 
54, Cornhill, E.C., and 406, Strand. 

Stewart, Willis R., Electrical Engineer, Edison 
Electric Light Co., Valparaiso, South 
America. 

St. Helens Copper a a Hm А16, 


Exchauge-buildings, ool. 
Stiffe, id go on-park, 


Arthur W., Manora, 
St. Leonards-on-Sea. 

Stiff, J., and Sons, Porous Cell and Plate, Bat- 
tery Jar, and Insulator Makers, High- 
street, Lambeth, S. E. 

Still and Co., Electro Platers, 20, Charles-street, 
Hatton- garden, E.C. 

Stillwell and Sons, R. T., Electro Gilders and 
Platers, 76, Spencer- street, Birmingham, 
and at Barras-lane, Coventry. 

Stinson, R., Yates and Co., Electrotypers, 1, 
M'Lean- buildings, New -street - square, 


E.C. 

St. John, Sir O. B. C., Colonel, R E., K.C.S.L, 
care of the Foreign Office, Calcutta. 

Stockley, Lieut. -Colonel, R. E., Colombo, Ceylon, 

Stockwell, P. H. , Second Class Technical Officer, 
General Post Wn оо; Е.С, 

Stone, Dr. W.H., M.A., F. B. C.P., 14, Dean's- 
yard, Westminster, S.W. 

Storer, D., and Sons, Chemical Manufacturers, 
128, Leadenhall- street, Е.С. 

Stotherd, R. H., Colonel, R.E., Ordnance 
Survey Office, Southam ton. 

Strahan and Joo., Publishers, $4, Paternoster- 
row, ECC b Te 
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Strode and Co., Electric Light Engineers, 48, 
Osnaburgh-street, N. W. 
Stroh, a Electrician, 98, Haverstock-hill, 


Stuart Electric Light and Power Company, 
Electric Light Engineers, 11, Queen 
Victoria-street, E.C. 

Stuart, R, American Telegraphic Agent, 30, 
Throgmorton-street, Ed 

Sturges, Bladon, and Middleton, Electro Platers, 
13, Weaman-street, Birmingham. 

Sturtevant, T. T., Electro Plater, 151, Farríng- 
don-road, E.C. 

Submarine Cables Trust, 66, Old Broad-street, 
E.C. (L. Wells, Secretary). 

Submarine Bee ur Company, 2, Throgmor- 
ton-avenue, Е.С. (S. M. Clare, Secretary.) 

Sugg, W., and Co., Limited, Chandelier 
Makers, Vincent-street, Westminster, 
S. W., and Charing-cross, S, W. 

Surveyors to Local Authorities (see pp. 1-12). 

Suter and Woollaston, Electro Gilders, Platers, 
&c., 56, Graham-street, Birmingham. 

Swain, John, Draughtsman and Engraver, 266, 
ra W.C., and 58, Farringdon.street, 

Swan, Joseph W., Lauriston, Bromley, Kent. 

Swan United Electrie Light Company, Limited, 
57, Holborn-viaduct, E.C. 

Swan United Electric Light Company, French 
Factory, 70, Rue des Sarazins, Lille-nord 
(Nelson K. Cherrill, Manager). 

Swann, G. W., and Co., Electric Bell Fitters, 

418, Portobello-road, W. 

Swansea Telephonic Exchange Company, 59, 

Wind-street, Swansea (H. J. Goss, secre- 


tary). 

Swift, T., Electro Plater, 6, Percival-street, 
Clerkenwell, E. C. 

Swinburne, James, Electrical Engineer, 56 and 
37, Bermondsey-street, S. E. 

Sykes, u Steam Engine Maker, 66, Bankside, 


T 
Taberer, J., Electro Plater, 79, Dean-street, 


Soho, S. W. 
Tait, Professor P. G., The University, Edin- 


Superintendent, 


Tg 
Talbot, Frank F., go 
ilway, Rosario de 


Central Argentine 
Sta. Fé. 

Tallis, John Fox, Electrical Engineer, Pentre, 
Pontypridd, Wales, 

Tangye Bros., Limited, Steam Engine Manufac- 
turers, 35, Queen Victoria-street. 
Tansley, E., Superintending Engineer, Postal 

Telegraphs, Glasgow. 

Tasker, Sons, and Co., Electric Light Engineers, 
Telephone Makers, &c., New Station- 
road, Sheffield. 

Tate, William, Electrical Engineer, 7, Harold- 
street, Bishopwearmouth, Sunderland. 

Tatnell H., Electro Plater, 120, Salisbury- 
square, Fleet-street, E.C. 

Taylor, C. Crosland, Electrical Engineer, Dee 
Side Electric Works, Neston, Cheshire. 

Taylor, Edmund, Electrical Engineer, 68, 

'  Heaton-lane, Stockport. -- ~*~ 


Taylor, Herbert, C.E., 7, Pope's Head-alley, 
Cornhill. 

Taylor, S. J., Telegraph Wire Manufacturer, 5, 
Little Love-lane, E.C. 

Taylor and Challen, Pulley and Shafting Makers, 
Derwent Foundry, Constitution-hill, Bir- 
mingham. 

Taylor and Co., Mica and Asbestos Merchanta, 
90, Hatton-garden, E.C. 

Taylor, S., and Co., Iron Wire Makers, 146, 
146, and 147, Lionel-street, Birmingham. 

Taylor, Tunnicliff, and Co., Makers of China 
Roses and Pushes for Electríc Bells, 
Porous Jars, &c., Eastwood, Hanley 
(London agent, G. Fox, 9, Bartlett's- 
buildings, Holborn, E.C.). 

Tchikoleff, W. N., Electrical Engineer, Manager 
of the Electric Lighting Department at 
the Central Artillery Barracks, St. 
Petersburg. 

Teale, W. E., Managing Director to the Simplex 
Electric Light and Plant Company, 
Limited, Valley Mill, Eecles, Manchester. 

Telegraph Cypher Office (Theodore Baxter, 
Manager), 24, Throgmorton-street, E.C. 

Telegraph Construction and Maintenance Com- 

any, Limited, Submarine Cable Makers, 

lectric Light Engineers, &c., 38, Old 
Broad-street, E.C.; Morden and En- 
derby's Wharves, Greenwich ; and Wharf- 
road, City-road, N. (W. Shuter, Manager ; 
E. Dickens, Secretary.) 

Telegraph Enginecrs, Journal of the Society of, 
mon ily; Messrs. Spon, Charing-cross, 


S.W. 
Telegraph Insulator Company, Insulator Makers, 
de, Hamilton-street, Birkenhead (owners 
of J. Slater Lewis's Patents). 
Telegraphic Journal and Electrical Review, 


weekly journal, 22, Paternoster-row, 
E.C, Price 4d. 
тр The (fortnightly), 6, Rue du Botleau, 
russels, 


rr Company of Austria, 34, Walbrook, 


t, 3, Great Win- 
. G. Hall, Secre- 


tary). 

Telpherage Company (Jenkin and Ayrton's 
Patents), 23, Old Broad-street, E.C. 

Tenison, Woods, and Co., Electrical Engineers, 

. 27, King-street, Cheapside. | 

Ternant, A. L., Telegraph Engineer, Superín- 
tendent of Eastern Telegraph Co.'s 
Station, Marseilles. 

Terp, Julius, Great Northern Telegraph Com. 
pany, Libau, Russia, 

Thame and Sons, H., Electrical Apparatus and 
Battery Makers, 3, Windsor-road, Batter- 
sea, S.W. 

Thames Iron Works and Shipbuilding Company, 
Limited, Steam rive Makers (Hodson's 
Rotary Engine) Orchard-yard, Black. 


| wal, E. | 
Tharsis Sulphur and Copper Company, The, 
Limited, Copper Smelters and Kefiners, 
‘Cardiff Works, East Moors, Cardiff. - 
Theiler, M., and Sons, Telegraph Engineers, 
. Telephone and Yiectrical Apparatus 
Makers, 86, Canonbury-road, N,- 


Telephone Company of 
chester-street, E.C. ( 
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Thistleton, J. B., Electro-Medical Apparatus 
Maker, 1, Old Quebec-street, W. 
Thomas, Ivor C., Indian Government Tele- 

graphs, Calcutta. 
"аас ., Wire Maker, 8, Coleman-street, 


Thompson, Alfred, Electric Light Engineer, 14 
and 15, St. Swithin's-lane, E.C. 

Thompson, R., Medical Electrician, 5, Devon- 
shire-square, Bishopsgate-street With- 
out, E. 

Thompson, Professor Silvanus P., Professor of 
Experimental Physics, University Col- 
lege, Bristol. 

Thompson, W., and Co., Electro Platers, 70, 

^ Spencer-street, Birmingham. 

Thompson, W. P., and Boult, Patent Agents, 
323, High Holborn, W.C. 

Thompson, Jas., Son, and Jenkins, 22, Bedford- 
street, W.C. 

Thonpson, H. E., Belmont Lodge, Harrow 
Weald, N.W. 

Thoms, G. H., Electro Plater, 3, Rydon-cres- 
cent, E.C. 

Thoms, W., Electro Plater, 36, Spencer-street, 
Clerkenwell, E.C. 

Thomson, Sir W., Electrician, The University, 
Glasgow. 

Thomson, Dowsing, and Rew, Electric Engi- 
neers, 4, Queen Victoria-street, E. C. 

Thorpe, H., Electric Bell Manufacturer, 55, 
Theobald's-road, W.C. 

Thurkle and Co., Electric Bell Makers, 5, 
Denmark-street, Soho, W.C. 

Ticehurst, F. G., The Old House, Battle, 


Sussex. 

Tiddy, William N., 12, Princes-street, Hanover 
Square, W. 

Tietgen, C. F., Privatbanken, Copenhagen. 

Till, Josiah, Electric Apparatus Makers, 16, 
Burton-street, Nottingham. 

Tillotson, L. G., and Co., Telegraph Apparatus 
Makers, 5 and 7, Day-street, New York. 

Time Telegraph Company, Temple-court, 5 and 
7, Beckman-street, New York. 

Todd, Charles, C. M. G., Director-General, 
South Australian Telegraphs, Adelaide, 
Australia. 

Tolman, E., Electric Bell Maker, 33, Bell-street, 
Wolverhampton. 

Tomlinson, Thomas Electrician, King's College, 
Strand. 

Tommasi, Dr. D., Electrician, 13, Rue Daru, 
Paris. 

Toope's Asbestos Company, Asbestos Merchants, 
1, Ben Jonson's-road, Stepney, London, 


E. 

Topham and Snushall, Galvanisers, 26, Oxford- 
street, Birmingham. 

Towers, G. L., Leigh, Tunbridge, Kent. 

Townson and Mercer, Electrical Apparatus 
Makers, 89, Bishopsgate-street Within, 
E.C. 

Treggon and Co., Limited, Zinc Merchants, Gal- 
vanisers, &c., 19, Jewin-street, London, 


E.C. 

Treuenfeld, R. Von Fischer, 12, Queen Anne's- 
gate, Westminster, S. W. 

Trier, Max, German Union Telegraph Company, 
Emden, Germany. IS 


- - 


Tropical American Telephone Company, 95, 
Milk-street, Boston, Mass., U.S. A. 
Trotter, A. P., 7, Furnival's-inn, Holborn, E.C. 
Trouvé, G., Electrical Engineer and Apparatus 
Maker, 14, Rue Vivienne, Paris. 
Trowbridge, Hy., Electro Plater, 63, Frith- 

street, Soho, 

Trower, M. R., care of Messrs. Grindlay and 
Co., 55, Parliament-street, S. W. 

ыш: aud Co., Publishers, 57, Ludgate-hill, 

Truman, Edwin Thomas, 25, Old Burlington- 
street, W. 

Tuck Edmund, 22, Litchfield-street, W.C. 

Tuck and Co., Limited, India Rubber Makers, 
116, Cannon-street, E.C. 

Tufnell Park Mills Company, Insulated and 
General Telegraph and Telephone Wire, 
Electric Light Leads, &c., Makers, 
Holloway-road, N. 

Tunzelman, G. W. von, Instructor in Physics 
and Astronomy, H.M.S. “* Britannia,” 
Dartmouth. 

Turner Gas Engine Company, Limited, St, 
Albans, Heıts. 

Turner, Major H., R.E., Superintendent Royal 
Engineers, District Postal Telegraphs, 
Bristol. 

Turner, Seth, and Co., Electrician, 390 W. 14th 
Street, Chicago, U.S.A. 

Turner, J., Electro Plater and Gilder, 17, North 
Church-street, Sheffield. 

Tyack, W. J. and C., Electric Bells and Tele- 
phone Line Erectors, Camborne, Corn- 


wall. 
Tyer, Edward, F.R. A.S., F. R.G.S., * Horneck,” 
Fitzjohn's-avenue, Hampstead, N. 
Tysal, E., Electro Plater, 
Oxford-street, W. 
Tyndall Prof. John, LL.D., F.R.S., pem 
tendent of Natural Philosophy, Royal 
Institution, Albermarle-street, W. 


; Poland-street, 


U 


Ungar, J., and Co., Mica Merchants, 52, Com- 
mercial-street, Shoreditch, E. | 

Union Electric Manufacturing Co., Electrical 
Apparatus Makers, 145, Broadway, and 
86, Liberty-street, New York. . 

Union Electric Telegraph Co. (H. C. Roeth, 
F 88, La Salle-street, Chicago, 


Union Porcelain Works, Telegraph Insulator 
Makers, Greenpoint, New York. 

United Asbestos Company, Asbestos Merchants, 
161, Queen Victoria-street, E.C. 

United States Electric Lighting Co., Electric 
von Engineers, 61, Liberty-street, New 

ork. 

United Telephone Company, Limited, Oxford. 
court, Cannon - street, E.C. (Thomas 
Blaikie, Secretary.) 

United Telephone Co. of the River Plate, 24 and 
26, Calle San Martin, Buenos Aires. 

United Telephone Co., Limited, 16, High-street, 
Bristol (H. F. Lewis, Manager). 

Universal Telegraphic Co., Limited (Emilius 

' Darty, Secretary), 34, New Bridge-street. 
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University College Bristol (Professor Silvanus 
P. Thompson, Professor of Physics). 

University College, Dundee (Professor Ewing, 
Professor of Physics). 

University College, Glasgow (Professor Sir 
William Thomson, Professor of Physics). 

University College, Gower-street, W.C. 

. University College, Liverpool (Professor O. J. 
Lodge, D.Sc., Professor of Physics). 

University College, Nottingham (Professor W. 
Garnett, Professor of Physics). 

Upward, A. Réni, Consulting Electrician, 150, 
ROMAIN Kensington, London, 


vV 


Van Nostrand, D., Publisher of Scientific 
Books, 23, Murray-street, and 27, Warren- 
street, New York. Electrical Books a 
specialty. 

Van Zwieten and Co., Oost Java, Malang. 

Varley, O. and Frederick H., Telegraph and 


Electric Light Engineers, Mildmay 
Avenue, Mildmay-street, Balls Pond, 
London, N. 


Varley, jar Electrical Engineer, 2, Hamilton- 
road, N. 

Vaughan and Brown, Electric Light Fittings 
vc di 16, Kirby-street, Hatton-garden, 


Verity, B., and Sons, Electric Light Fittings 
Makers, 51 and 32, King-street, Covent- 
garden, W.C. 

Verity Brothers, Electrolier Manufacturers, 137, 
Regent-street, W. 

Vernon, Betts, and Co., Telegraph Engineers, 
25, Leadenhall-street, E.C. 

Victor Gas Engine Company, Makers of the 
“Victor " Gas Engine, 72, Whitechapel, 
Liverpool. 

Victoria Engineering Company, Brewery-street, 
Stockport. 

Villiers Spelter Company, Limited, near Swan- 


sea, - 

Villiers, Stead, Frank, and Co., Electrical Engi- 
neers, 1, Star-court, Bread.street, Lon- 
don, Е.С. 

Vivian, H. H., and Company, Limited, Telegraph 
Copper Wire, Brass and Copper Tubes 
and Sheets, German Silver Wire and 
Sheets, 9, Queen-street-place, E.C., and 
Birmingham. 

Voice, E. L., Electrician, 1, Francis-street, 
Torrington-square, W.C. 

Volk, Magnus, Electric Light, Electric Railway, 

and Telephone Engineer, Ditchling Rise 

Teegraph Works, Brighton. 

H. J., Second-class Technical Officer, 

General Post Office, London, E.C. 

Voss, J. Robert, Maker of Induction Machines, 
20, Pallisadenstrasse, Berlin. 

Vulcan Manufacturing Company, Makers of 
Electrical Apparatus, Electric Light Fit- 
tings, Arc Lamps, Motors, &c., Rocliffe- 
street, Islington, N. 

Vyle, S., Electrician, 11, The Terrace, High- 

| street, Walthamstow, London, E. 


Vose, 
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Wadley Brothers, Electrical Engineers, 78, 
Lower Sloane-street, S. W. 

Walker, A. H., Electrical Engineer, The Grove, 
Tettenhall, Wolverhampton. 

Walker, S., Brass Manufacturer, Lower Fazeley- 
street, Birmingham. 

Walker, S. F. and Oliver, Electrical Engineers, 
195, Severn-road, Cardiff, and Blackboy- 
yard, Nottingham. 

Walker, T. W. and J., Iron Wire Makers, 12, 
Renfield-street, Glasgow. 

Walker and Emley, Electric Bell Makers, Gal- 
lowgate, Newcastle-on-Tyne. 

Wallace H., and Co., Manufacturing Chemists, 
60, Mark-lane, E.C. 

Wallis, Edwin C., Electrician, 13, Ella-street, 
Leeds. 

Walley, W., Superintending Engineer, Postal 
Telegraphs, Belfast. 

Wallis and Steevens, Engine Makers, Basing- 
stoke, Hants. 

Walker and Hall, Electro Platers, 45, Holborn- 
viaduct, E.C. 

Walsh, John, 2, Blanche-villas, Stretford, near 
Manchester. 

Waltenhofen, Dr. Adalbert de, Electrician and 
Professor, Prague. 

Warburton, E. C., Telegraph Engineer, Lanca- 
shire and Yorkshire Railway Company, 
Manchester. 

Ward, G. G., Secretary and General Manager, 
Commercial Cable Company, 2, Nassau- 
street, New York, U.S.A. 

Ward, Lock, and Co., Publishers, Warwick 
House, Dorset-buildings, Dorset-st., E.C. 

Warden, W. M., and Co., Telegraph Engineers, 
24, Great George-street, Westminster, 
S.W 


Warne, Е. and W., Publishers, 15, Bedford- 
street, Strand, W.C. 

Warren, J., Electro Plater, 11, Court Thorpe- 
street, Birmingham. 

Warwick, Benjamin, Electrician, 134, Highbury- 
hi 


Washburn and Moen Manufacturing Company, 
Wire Drawers, Worcester, Massachusetts, 
U.S.A. 

Waterlow and Sons, Limited, Telegraph Paper 
Makers, 95, London-wall, E.C. 

Watson, C., and Co., Nickel Merchants, 29, 
Great St. Helens, E.C. 

Watson, W., Electro Plater, 59, Noble-street, 
Goswell-road, E.C. 

Watt and Co., Electro Platers, 56, Clerkenwell- 
green, E.C. 

Watteville, A. de, M.D., Medical Electrician to 
St. Mary’s Hospital, 30, Welbeck-street, 
Cavendish-square, W. 

Watts, C. F., Electrotyper, 21, Paternoster- 
square, E.C 


"Weaver, Henry, Caton Lodge, Streatham Hill, 


Surrey. 

Webb, E. March, Indian Rubber Company, 
Silvertown, E. 

Webb, F. C., Electrical Engineer, 84, Fernhead- 
road, St. Peter's Park, W. 

Webb, W. R., Electrical Apparatus Maker, 11, 
Alexandra-terrace, Hornsey Rise, N. 
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Webb, Aldridge, and Co., Copper Merchants, 
Marsh-street, Bristol. 

Webb and Son, Leather Driving Band Makers, 
Combs Tannery, Stowmarket. 

Webber, C. Edmond, Colonel, R.E., C.B., 
Home District, Horse Guards, White- 
hall, S. W. 

Wedekind, H., Ferro Manganese Merchant, 158, 
Fenchurch-street, E.C. 

Weedon, E., Superintendent Anglo-American 
Telegraph Company's Station, Heart's 
Content. 

Weedon and Irish, Electrical Engineers and 
Manufacturing Electricians, Borough- 
road, Sunderland. 

Weise, B., Electrical Engineer, 43, Riley-street, 
Tanner-street, Bermondsey, S. E. 

Wells, H. L., Captain, R. E., Todo Raritan 
Government Telegraphs, Teheran, Persia. 

Wells, T. H., The Anglo-Àmerican Telegraph 
Company, 26, Old Broad-street, E.C. 

Welsh and Co., J. (late Leisham and Welsh), 
Copper Merchants, 4, Vulcan-street, 
Liverpool. 

West Coast of America Telegraph Company, 
Limited, 98, Cannon-street, E.C. (F. L. 
Robinson, Secretary.) 

West India and Panama Telegraph Company, 
Limited, Dashwood House, 9, New 
Broad-street, E.C. (E. T. Brown, Secre- 


tary.) 

West Middlesex Electric Lighting Co., Caxton 
House, The Grove, Hammersmith, W. 

Western and Brazilian Telegraph Company, 
Limited, 19, Great Winchester-street, 
ee E.C. (R. M. Cunningham, Secre- 

ary. 

Western Electric Company, Manufacturers of 
Telephones and Telegraph Apparatus, 
Chicago, New York, Boston, and Indian- 
apolis, U.S.A. ; Antwerp, Belgium ; and 
59, Moorgate-street, London, E.C. 

Western Union Telegraph Company, Lessees of 
The American Telegraphand Cable Com- 
pany, 213, Gresham House, Old Broad- 
uon E.C., and 21, Royal Exchange, 


Westfaelischer Draht-Industrie- Verein, Limited, 
Iron Wire Makers, 1, Metal Exchange- 
buildings, Whittington-avenue, E.C. 

Westinghouse, Church, Kerr and Co., Contract- 
ing and Consulting Engineers, 17, Cort- 
land-street, New York, U.S.A. 

Westinghouse Machine Co., Steam Engine 
Makers, Pittsburgh, Pa., U.S.A. 

Weston, G., Electric Bell Manufacturer, 283, 
Mile End-road, E. 

Weston, L. (Paget Higgs, Limited), 106, 
Princes-street, Edinburgh. 

Whalley, A., Electrical Engineer, 71, Fleming- 
square, Blackburn. 

Wheaton and Bennett, Electro Platers, 104, 
106, and 108, Oxford-street, W. 

Whenmouth, G. C., Brass Manufacturer, 36, 
South-street, Lambeth, S. E. 

Whitecross Wire and Iron Company, Limited, 
Manufacturers of Galvanised Telegraph 
Wire to Р.О. and other Specifications, 
. Wire Manufacturers in general, 2, King 
William-street, E.C., and Warrington. 


White, Thos., Electrical Engineer, 39, Maddox- 
street, W. 

White and Sons, John, Leather Band Makers, 
Park-road Tannery, Bingley, Yorks ; 
London Office, 52, Queen V ictoria-street. 

Whitehouse, E. O. Wildman, 19, Salisbury- 
road, West Brighton. 

Whitehouse, J., Electro Plater, 24, Queen- 
street, Soho, W. 

White House Mills, Makers of the Arago Disc 
Dynamo, 17 and 19, Federal-street, Troy, 
New York. 

Whiting, H. G., Electrician and Medical 
Calcule 11, Poultry, E.C. 

Whitrod, Son, and Co., Electro Platers, 55, 
Berwick-street, Soho, W. 

Wiedemann's Annalen der Physik und Chemie, 
Leipzig, Germany. 

Wiese, W. Indian Government Telegraphs, 
Calcutta. 

Wigan, Gordon, Saville Club, Saville-row, S. W. 

Wiggin and Co., Nickel Refiners, George-street, 
Birmingham. 

Wiggins, F., and Sons, Scientific Instrument 
km Mica Merchants, 10, Tower-hill, 


Wigner, G. W., Electric Light Engineer, 37, 
Lombard-street, E.C. 

Wigner and Harland, Electricians and Electric 
od Engineers, 37, Lombard.street, 
E 


Wilde, Henry, and Co., 37, Mill-street, Ancoats, 
Manchester. 

Wilkins and Son, Electro Platers, 354, City- 
road, E.C. 

Wilkinson, Thos., and Sons, 16, Holborn- 
viaduct, E.C. 

Willard, F. L., Mechanical Electrician, 85, 
Hoxton-street, N. 

Williams, Foster and Co., Copper Smelters and 
Manufacturers of High Conductivity Cop- 
per Wire, 9, Albert-square, Manchester. 

Williams, G. F., and Co., Glass and Lead Mer- 
chants, 36, St. Martin’s-lane, W.C. 

Williams, Josiah, and Co., Electro Platers, St. 
Augustine’s-parade, Bristol. 

Williams and Mitchell, Copper Merchants, Bath- 
lane, Swansea, and 9, Clarence-road, 
Bristol. 

Williams, W. (Indian Government Telegraphs, 
Calcutta), 53, Green-park, Bath. 
Willmott, J. W., First-class Technical Officer, 
General Post Office, London, E.C. 
Wilson and Co., Frederick, Electro Platers, 
Hatton Works, 34, Eyre-street, Sheffield ; 
London Warehouse, 9, Hatton-garden, 


E.C. 

Wilson and Co., J. V., Lubricating Oil Makers, 
258, Dobbie's Loan, Glasgow ; 56, Vic- 
toria-street, Manchester; 9, Panmure- 
street, Dundee; and 155, Fenchurch- 
street, E.C. 

Wilson, William L, F.C.S., 2, Westwick- 
gardens, Hammersmith, W. 

Winch, R. Walter, 62, Brocklehurst-street, 


S. E. 

Winfield and Co., R. W., Electric Light Fitting 
Makers and Electric Light Engineers, 47, 
Holborn-viaduct, E.C., and bridge- 
street, Birmingham. 
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Winter, J., and Co., Gutta Percha Makers, 1, 
Park-side, Knightsbridge, S. W. 

Winter, G. K., F. R. A.S., Arconum, Madras. 

Winter, William Henry, Postal "Telegraphs, 
General Post Office. 

Wisconsin Telephone Co., Milwaukee, Wis. 

Wise, W. Lloyd, Patent "Agent, 46, Lincoln's 
Inn-fields, W.C. 

Witte and Kämper (R. Uhlich and Müller, 
Agents), 2, Bury-street, St. Mary-axe, E. 

Witty and Wyatt, Asbostos Merchants, Billiter 
House, Billiter-street, E. C. 

Wodicka, J., Electro Plater, 2, Charles-street, 
Curtain-road, E.C. 

Wolf, R., and Co., Iron, Metal, and Manganese 
Merchants, 12, Fenchurch-street, Е. С. 

коер Electric Light, Storage, and 

Engineering Company, Commercial-road 
Works, Wolverhampton. 
Wood and Son, Electro Platers and Gilders, 
188, Warstone-lane, Birmingham. 
Woodhouse and Rawson, Electric Light Engi- 
neers and Contractors, 11, Queen Victoria- 
street, London, E.C. 

Woodward, C. J., Electrician, 97, Harborne- 
road, Birmingham. 

Woodward, H., and Co. , Electro Platers, 38, 
Holborn- ‘viaduct, E.C., and Birmingham. 

Worsey, C. H., Electrical and Mechanical En- 
gineer, 14, Market-passage, Cambridge. 

Wotherspoon, J., and Sons, Asbestos Merchants 
and Manufacturers, 97, Wellington-street, 
Glasgow. 

Wright, Arthur, Electrician, Brighton. 

Wurr, H., and Co., Gas Engine Makers, 3, 
Blomfield-street, London-wall, E. C. 


Y 


Yates, J. M., Electrician and Electrical Engi- 
neer, 28, Westmoreland-street, Sheffield. 

Yates Drothers, Electro Platers, 43, Coleshill- 
street, Birmingham. 

Young and Buss, Electric Bell Makers, 18, 
Blandford- street, W., and 8, Blenheim- 
street, New Bond- street, W. 

Young, Dowson, and Co., Brass Manufacturers, 
9, Fenchurch-street, E.C. 

Young, Frederick, and Co., Case Makers, 11, 
Clerkenwell-green, London, E.C. 


Z 


Zambra, J., Glass Blower, 35, Seckforde-street, 
Clerkenwell, E. C. 

Zanni and Co., Electrical Apparatus Makers, 
21, Charles-street, Hatton-garden, Lon- 
don, E.C. 

Zeitschrift fiir Electrotechnik, fortnightly, 
organ of the Vienna Electro-technical 
Society, en by A. Hartleben, 
Vienna, Pesth, and Leipzie. Annual 
subscription, 16 marks (16 shillings. ) 

Zimdars, E. C., Electric Bell Maker, 327, “Gray's 
Inn- road, W.C. 

Zipernowsky С, Electrical Engineer, Budapest, 
Hungary. 

Zuber, Rieder, and Co., Telegraph Paper 
Makers, 3, Budge- -row, Cannon-street 
E.C. (L. Henlé, Agent.) 

Zwieten, Z. V., Electrical Engineer, Soerabaya, 

ava. 
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ALPHABETICAL LIST, CLASSIFIED ACCORDING TO 
TRADES AND PROFESSIONS. 


ACCUMULATORS, MAKERS OF. 


American Electric Storage Oo. 782, Broad- 

street, Newark, New J теу, S.A. 

Brush—Brush Electric Co., 379, Euclid-avenue, 
Cleveland Ohio, U.S. A. 

Crompton-FitzGerald—Crompton and Co., R. E., 
4, Queen Victoria-street, E.C., and Arc 
Works, Chelmsford, Essex. 

De Kabath— Electric Light Supply and Fitting 
Company, 28, York-street, Westminster, 

W 


S. W. 

Elwell- Parker —Wolverhampton Electric Light 
Storage and Engineering Company, Com- 
mercial-road Works, Wolverhampton. 

Faure—Faure Electric Accumulator Company, 
71, Queen-street, Queen Victoria-street, 
E.C. (H. Canning, Secretary.) Does not 
manufacture now, but sells Concessions 
for Faure's Patents. 

Faure-Sellon- Volckmar—Electrical Power Stor- 
age Company, 4, Great Winchester-street, 
E.C 


Howard—Howard, F. Geere, Cleveland-street, 
Fitzroy-square. 

Planté—Breguet and Co., 39, Quai de l'Horloge, 
Paris. 
Regnier—Simmen, A., 55, Rue Dombasle, 

Paris. 
Sennett—Sennett, A. R. and Co., Electrical 
Engineering Works, Hatton-garden, E. C. 


ARC LAMPS, MAKERS OF. 


Abdank—Abdank-Abakanowicz, B., 25, Rue de 
la Montagne St. Geneviève, Paris. 
Brockie—British Electric Light Co., 78, Turn- 

mill-street, Clerkenwell, E. C. 


Brush—Anglo-American Brush Electric Light 
Corporation, Belvedere-road, Lambeth, 


Birgin—Biirgin, Emile, 1, Missionstrasse, Basle, 
Switzerland. 

Chertemps—Chertemps and Oo, A., 11 bis, 

En Passage St. Sebastien, Paris. 

Clark-Bowman—Clark and Co., 411, Brixton- 
road, S. W. 

Crompton—Crompton and Co., R. E., 4, Queen 
Victoria-street, E.C., and Arc Works, 
Chelmsford. 

Duboscq—Duboscq, J., 21, Odéon, Paris. 

Elphinstone- Vincent —16, Bedford-row, Е.С. 
(E. Powell, Manager.) 

Fuller—Fuller Electrical Co., 44, East Four- 
teenth-street, New York. 

Gülcher—Gülcher Electric Light and Power 
Co., 4, Coleman-street, E. C. 

ee e G. C., 49, Leicester-square 


Jablochkof—Jahlochkoff Electric Light and 
Power Co., 36, Albert Embankment, 
S.E., Victoria Embankment, W.O., and 
65, Belvedere-road, S. E. 

Jaspar—Jaspar, J., Jeanfosse, Liége, Belgium. 

Lea— Lea, John, 75, Arlington-road, Camden- 
town, N. 

Lever—Lever, Charles, Bowdon, Cheshire. 

Lorrains-—Kinetic Engineering Co., 36 and 37, 
Brook-street, Holborn. 

Pilsen—Pilsen-Joel and General Electric Co. 
St. Stephen's-chambers, Telegraph-street, 


E.C. 

Schückert —Schückert, Sigmund, Nürnberg 
Germany. 

Schwerd—Schwerd, L. E., Carlsruhe, Baden. 

Siemens—Siemens Bros. and Co., 12, Queem 
Anne's-gate, S. W, 
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Sun—Electric Sun Lamp and Power Co., St. 
Margaret House, Victoria-street, S. W. 

Varley—V arley, O. and F. Н. , Mildmay- -avenue, 
Mildmay-street, Ball’s Pond- road, N. 

Weston—Maxim-Weston oe Co., 32, Queen 
Victoria-street, S. E. 


ASBESTOS MERCHANTS. 


Bell, John, 118, South wark-street, S. E. 

bi T G., and Co., 55, Aldermanbury, 

Harrison, William, and Co., 9, New Broad- 
street, E.C. 

Scottish Asbestos Company, 106, St. Vincent- 
street, Glasgow. 

Taylor aud Co., 90, Hatton-garden, E.C. 

Toope's Asbestos Company, 1, Ben Johnson's- 
road, Stepney, E. 

United Asbestos Company, 161, Queen Victoria- 


street, E.C. 
Witty and Wyatt, Billiter House, Billiter- 


street, E.C. 
Wotherspoon, J., and Sons, 97, Wellington- 
street, Glasgow. 


BATTERIES, PRIMARY, MAKERS OF (see 


ELECTRICAL APPARATUS). 


BATTERIES, SECONDARY (see AccuMULA- 


TORS). 


BATTERY JARS, MAKERS OF (see INSULA- 


TORS). 


BELLS, ELECTRIC, MAKERS OF (see ELEC- 


TRICAL APPARATUS). 
BELTING (see Drivina BANDS). 


BOILER MAKERS, STEAM (see also ENGINES, 


STEAM). 


Cator, Walker, and Son, Grove, Great Guild- 


ford-street, S. E. 

Cochran and Co., Birkenhead (London agent, 
C. Booth, 2, Talbot.court, Gracechurch- 
street, E.C.) 

Fraser and Fraser, Bromley-by-Bow, E. 

Galloway and Sons, W. and J., Manchester. 

Livet and Co., 2, Short-street, Finsbury-pave- 
ment, E.C. 

Olrick an Co., Lewis, 27, Leadenhall-street, 

Patent Steam Boiler Company, 11, Queen Vic- 
toria-street, Е.С, 

Perkins, A. M., “and Son, 6, Seaford-street, 
Gray's Inn-road, W.C. 


BOOKSELLERS (see PUBLISHBRS). 
BRASS FOUNDERS (sce METAL MERCHANTS). 


CABLE MACHINERY MAKERS (see TELE- 


GRAPH CABLE MACHINERY). 


CABLES, SUBMARINE, MAKERS OF (se 


TELEGRAPH ENGINEERS). 


CARBON MAKERS. 


American Carbon Company, The, St. Louis, 
U.S.A. (Agents, L. G. Tillotson and Co., 
5 and 7, Dey-street, New York). 

Barnsley Carbon Company, London Office, 20, 
Dartmouth-street, Westminster, S. W. 

Belfast Electrical Appliances Co., Belfast (Lon- 
don agents) Woodhouse and Rawson, 11, 
Queen. Victoria-street, E.C.). 

Binko and Co. (agents for 'Binko, Siegel, and 
Co.), 12, Coleman-street, Bunhill- -TOW, 


E.C. 

Carré, F., 48, Rue de Reuilly, Paris. London 
Agents, Thompson, Dowsing, and Rew, 
4, Mansion House-buildings, Queen 
Victoria-street, E. C. 

Columbine, J. W., '2, Carlisle-street, Soho- 
square, 

Electric Carbon Works, (R. Applegarth), Atlas 
Works, 11, Victoria-street, Е. С. 

Electric Light Carbon Company, 155A, Great 
Suffolk-street, Borough, S. E. 

Electric Light Supply and Fitting Company, 
28, York-street, Westminster, S. W. 

Electrical Supply Company, 17, Dey-street, 

New Yor 

Globe Electrical Engineering Company, 20, 
Dartmouth-street, Westminster, S.W. 

Johnson and Phillips, Union-court, Old Broad- 
street, and Charlton. 

Kinetic Engineering Co., 36 and 37, Brook. 
street Holborn, E.C. 

Lévy, E. E., 57, Avenue du Maine, Paris. 

Liepmann Carbon Company, Limited, Nelson 
Wharf, Millwall, E. 

Mignon and Rouatt, 157, Boulevard Voltaire, 
Paris, 

Paterson and Cooper, 76, Little Britain, E.C. 
(agents for the Wallace Diamond Car- 
bons). 


CASE MANUFACTURERS. 


Beech, Geo., 14, Norfolk.road, Dalston-lane, 
Dalston, N. 

Foxcroft, W. M., 36, Percival-street, Clerken- 
well, E.C. 

Young, Fred, and Co., 11, Clerkenwell-green, 
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CHEMICAL APPARATUS MAKERS. 


Bachhoffner, C., St. Andrew's-buildings, Hol- 
born-circus, E.C. 

Breffit, Edgar, and Co., 83, Upper Thames- 
street, E. C. 

Griffin, J. J., and Sons, 22, Garrick-street, 
Covent-garden, W.C. 

Johnson, Matthey, and Co., Hatton-garden, E. О. 

Maling, C. I., 20, Bartlett's-buildings, Holborn 
circus, E.C. 

Orme and Co., 65, Barbican, E. C. 


CHEMISTS, MANUFACTURING. 


Allen, F., and Sons, 164, Upper North-street, 
Poplar, E. 

Allen, J. and W., Chemical Manufacturers, 
Wallsend, Newcastle. 

Arnott and Button, Faraday Works, Rainham, 
Essex. | 

дшш. E , and Co., 125, Bermondsey-road, 


Bailey and Son, William, Horseley-fields, Wol- 
verhampton. 
Beckles, S. H., and Co., 6, Lime-street-square, 


E.C. 
Bell, T., and Co., Vitriol Works, Abbey Mills, 
Stratford, E. 
Vids der Wellcome, and Co., Snow-hill- 
uildi 


ngs, E.C. 
Cameron and Campbell, Parkhead Chemical 
Works, Glasgow. 

Carville, Chemical Co., Limited, 42, Mosley- 
street, Newcastle. 
Chestergate, Chemical Works, 

Stockport. 
Christopherson, Clifford, and Co., 17, Great 
ower-street, E.C. 
Claudet, F., 6 and 7, Coleman-street, E.C. 
Cooper and Smith, 15, Catherine-street, Lich- 
field-road, Birmingham. 
Cox, d G., 27, Endymion-road, Brixton-rise, 
W 


Crebbin and Co., Batavia-buildings, 12, Hackins 
Hey, Liverpool, Chemical Brokers (Lon- 
don agent, К. Townson, 54, Sherlock- 
road, Haverstock-hill, N.W.). 

Cubley and Preston, 4, High-street, Sheffield. 

Dasniéres, C., 16, Philpot-lane, E.C., and 6, 
Cité d'Autin, Paris. 

Eglinton Chemical Company, 27, St. Vincent- 
place, Glasgow. 

Forster and Gregory, Lonesome Chemical Works, 
Streatham-common, S. W. 

Garroway, J. and R., 58, Buchanan-street, 


asgow. 

Goldenberg, L., 110, Hemingford-road, N. 

Griffiths and Co., White Post-lane, Hackney 
Wick, E. 

Hope, Alexander, jun., and Co., Coatbridge- 
street, Port Dundee, Glasgow. 

Houlder, W., and Sons, 9, Mincing-lane, 
London, E.C. 

EE des ar Sons, 23, Cross-street, Fins- 


ury, E.C. 

Mathieson, N., and Co., Widnes, Lancashire. 

Savary, Young, and Co., 59, Lombard-street, 
E.C., and Newcastle-on-Tyne. 


Chestergate, 


South Down Metal and Chemical Company, 8, 
Old Jewry, Е.С. 
Storer, Pa and Sons, 128, Leadenhall-street, 


Townson and Mercer, 89, Bishopsgate-street 
Within, E.C 
Wallace, H., and Co., 60, Mark-lane, E.C. 


CLOCK MAKERS, ELECTRIC. 


Standard Time and Telephone Company, 19, 
Queen Victoria-street, Е.С. (E. Ray, 
Secretary. ) 


COPPER MERCHANTS (see METAL MER- 


CHANTS). 
COPPER WIRE MAKERS (see WIRE). 


DISINFECTANTS, MAKERS OF. 


Sanitas Company, 2, Letchford-buildings, Three 
Colt-lane, Bethnal Green, E. 


DRAUGHTSMEN AND ENGRAVERS. 


Cole, J. C., 31, Snow-hill, Holborn. 

Collis and Co., 138, Fleet-street, S. E. 

Cheffin, R. A., 8, Essex-street, Strand, W.C. 

Davies, Chas., Ludgate-hill, E.C. 

Dyer, Bernard, 17, Great Tower-street, E.C. 

Hare and Co., Essex-street, Strand, W.C. 

Sun F,, Maiden-lane, Covent-garden, 
W 


Swain, John, 266, Strand, W.C., and 58, Far- 
ringdon-street, E. C. 


DRIVING BAND MAKERS. 


Ancoats Vale Rubber кораш 15, Bow-lane, 
E.C. (India Rubber Belting.) 

Anderson, Abbott, and Anderson, 37, Queen 
Victoria-street, E.C. 
Angell and Co., 60, Tanner-street, Bermondsey, 
S.E. (Leather Bands.) 
Corcoran, B., 31, Mark-lane, E.C. (Leather 
Bands.) 

Corcoran, Witt, and Co., 30, Mark-lane, E.C. 
(Leather Bands.) 

Edwards, C. J., and Son, 32, Great Sutton-street, 
Clerkenwell, E.C. (Leather Bands.) 

Fleming, Son, and Co., 7, West Grove Mill, 
Halifax, Yorks. 

Gandy, M., 130, Queen Victoria-street, E.C. 
(Leather Bands.) 

Hanson, Scott, and Co., Stockport. 

. Rope.) 

Hepburn and Gale, 239, Long-lane, Southwark, 
S.E. (Leather Bands.) 

Hughes, J., and Sons, 217, Great Dover-street, 
S.E. (Leather Bands.) - 

Hutchinson, À., and Co., 3, Great Winchester- 
street, E.C. (India Rubber Bands.) 


(Cotton 
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Moseley and Sons, David, Chapelfield Works, 
Ardwick, Manchester. 

Nobes, Homan, and Hunt, 75, Rockingham- 
street, Newington-causeway, S. E. (Lea- 
ther Bands.) 

Norris, S. E., and Co., 56, High-street, Shad- 
well, E. (Leather Bands.) 

North British Rubber Company, 57, Moorgate- 
street, E.C., and Edinburgh. 

Patent Anhydrous Leather Co., Portsmouth ; 
London Office, 77, Lawrence Pountney- 
lane, E.C. 

Prellers Leather Company, 57, Lant-street, 
Southwark, S. E. (Leather Bands.) 

Silvertown Co., Silvertown, and 106, Cannon- 
street, Е.С. | 

Sheath Brothers, 89, City-road, E.C. (India 
Rubber Bands.) 

Thompson, Dowsing, and Rew, 4, Mansion 
House-buildings, E.C. 

Webb and Son, Combs Tannery, Stowmarket. 

White and Sons, John, Park-road Tannery, 
Bingley, Yorks. ; London Office, 52, 
Queen Victoria-street, E.C. 


DYNAMOS, MAKERS OF (see also ELECTRO- 
MOTORS). 


Arago Disc Machine—White House Mills, 17 
and 19, Federal-street, Troy, New York. 

—— Economic Electric Co., 141, Franklin- 
street, Boston, U.S.A., (controls Patents 
for New England States). 

—————Belfast Electrical Appliance Co., 
Limited, 27, Chichester-street, Belfast. 

Brush—Anglo-American Brush Electric Light 
Corporation, 108, Belvedere-road, Lon- 
don, S. E. 

Bürgin—Crompton and Co., R. E., 4, Queen 
Victoria-street, E.C., and Arc Works, 
Chelmsford, Essex. 

Edison—Edison Electric Light Co., New York, 
and Edison and Swan United Co., 57, 
Holborn-viaduct, E. C. 

Chertemps—Chertemps and Co., A., 11 bis, 
Passage St. Sebastien, Paris. 

Edison-Hopkinson—Edison and Swan United 

Electric Light Co., 57, Holborn-viaduct. 

Mather and Platt, Manchester. 

- Elmore—Elmore, William, 91, Blackfriars-road, 
S.E. ; works, Charlotte-street, Black- 
friars-road, S. E. 

Elphinstone- Vincent—Paterson and Cooper, 76, 
Little Britain, E.C. 

Elphinstone- Vincent and Sennett—Sennett, A. 
R., and Co., Electrical Engineering 
Works, Hatton-garden, E.C. 

Fein—Fein, С. and E., Telegraphen bau Anstalt, 
Stuttgart, Germany. 

Ferranti—Hammond Electric Light and Power 
Company, Appold-street, Finsbury. 

Franklin—Electric Light Supply and Fitting 
Company, 28, York-street, Westminster. 

Gordon—Telegraph Construction and Mainte- 
nance Company, 38, Old Broad-street, 
E.C. ; Morden and Enderby's Wharves, 
Greenwich, S. E. ; and Wharf-road, City - 
road, E.C, 
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Gramme—British Electric Light Company, 78, 
Turnmill-street, Clerkenwell, London, 
E.C. 

Gramme-Improved—Mather and Platt, Man- 
chester. 

Gülcher-—Gülcher Electric Light Company, 4, 
Coleman-street, E. О. 
Jablochkoff—Jablochkoff Electric Light and 

Power Company, Albert Embankment, 


S.E. ; Victoria Embankment, W.C. ; 
and Belvedere-road, S. E. 
Lumley—Paterson and Cooper, 76, Little 


Britain, E.O. 
Makers—Eddy, A. H., 68, Marker-street, Hart- 
ford, Con., U.S.A. 
Maxim—Maxim-Weston Electric Company, 32, 
Queen Victoria-street, E. C. 
Meritens—Meritens, A. de, 44, Rue Boursault, 
Paris. 
Oppermann Bros., Brewhouse Yard, 172, 
St. John-street, Olerkenwell, London, 
E 


‚С. 

Schückert—Pilsen-Joel and General Electric 
Light Company, St. Stephen's Chambers 
Telegraph-street, E.C., and Schückert, 
Nürnberg, Germany. 

Siemens (Continuous and Alternate Currents)— 
Siemens Bros. and Co., 12, Queen Anne’s- 
gate, Westminster, S. W., and Charlton 
Pier, Woolwich, S. E. 

Weston—Maxim-Weston Electric Company, 32, 
Queen Victoria-street, E.C. 

Schwerd —Schwerd, І. E., Carlsruhe, Baden. 

Victoria—Anglo-American Brush Electric Light 
Corporation, 108, Belvedere-road, Lam- 
beth, S.E. 


ELEOTRIC BELLS, MAKERS OF (see ELEC- 


TRICAL APPARATUS). 


ELECTRIC LIGHT ENGINEERS. 


Anderson and Munro, 136, Bothwell-street, 
Glasgow. 

André, G. G., Dorking, Surrey. 

Anglo-American Brush Electric Light Corpora- 
tion, 108, Belvedere-road, Lambeth, S. E. 
(E. Garcke, Secretary ; R. Percy Sellon, 
Electrician). 

Anglo-Austrian Brush Electrical Company (see 
International Electric Co.) 

Anglo-Spanish Brush Electric Light and Power 
Company, 110, .Cannon-street, Е.С. (J. 
N. Grove, Secretary). 

Australasian Electric Light, Power, and Storage 
Company, 41, Coleman-street, E.C. (J. 
H. Duncan, Secretary). 

Avoiron et Clément, 56, Boulevard Voltaire, 
Paris. 

Banks, William, 32, Corporation-street, Bolton, 
Lancs. 

Belfast Electrical Appliance Company, Limited 
(G. Annesly Grindle Manager), 27, 
Chichester-street, Belfast. 

Bennett and Co., Henry, 131, Hope-street, 
Glasgow. 
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British Electric Light Company, works, 78, 
Turnmill.street, Clerkenwell, E. O. 
(Charles Collett, Secretary.) (Gramme 
Dynamo, Brockie Arc, and British In- 
candescent Lamps.) 

Brush, C. F., Cleveland, Ohio, U.S. A. (Inventor 
of the Brush system of Electric Lighting, 
&c.). 

Brush Electric Company, 379, Euclid-avenue, 
Cleveland, Ohio, U.S.A. (Brush system.) 

Bury, H., 46, Market- street, Manchester. 

Calder, J. J. , and Co., 154, Westminster Bridge- 


road, S. E. 

Chamberlain and Hookham, Limited, 4, New 
Bartholomew-street, Birmingham. 
Chertemps and Co., A., 11 bis, Passage St. 

Sebastien, Paris. 

Clare, John E., 55, Boundary-lane, West Derby- 
road, Liverpool. 
Clark, Muirhead, and Co., 

Westminster. 

Clark and Co., 411, Brixton-road, S. W. 

CompagnieGénérale Belgede Lumière Electrique, 
9, Rue de Lignè, Brussels. 

Consolidated Electric Company, 674, Cowcross- 
Street, E.C. 

Crompton, R. E., and Co., 4, Queen Victoria- 
street, E.C., and Arc Works, Chelmsford. 
(Crompton Arc Lamp, Swan Incandescent 
Lamp, and a Dynamo). 

Crompton and Winfield, 49, Farringdon-street, 

Queen Victoria- street, E.C ; and 
Cambridge, street, Birming ham. 

Davis and Son, J., All Saints’ Works, Derby. - 

Devilleand Co., 23, New-street-square, E.C. 

D’humy, P. R. F., 21, Litchfield-street, Soho. 

Domestic Electric Lighting Co., 101, London- 
wall, E.C. 

Dove and Co., 18, Greenside-lane, Edinburgh. 

Duboscq, J., 21, Od éon, Paris. 

Eastern Electric. Light and Power Company, 19, 
Great Winchester-street, E.C. (Walter 
Jackson, Secretary.) 

Economic Electric Company, 9, Soho-square, 
W. (H. Beaumont, Secretary.) 

Edison Electric Light ‘Company, 65, Fifth- 
avenue, New York. 

Edison Electric Light Compan ny of Germany, 
708, Wilhelmstrasse, Berlin. 

Edison Electric Light Company (A. J. Lawson, 
Manager, Canadian с, Hamil- 
ton, Ontario, Canada, 

Edison Indian and Colonial Electric Company, 
3, Great Winchester-street. 

Edison and Swan United Electric Light Com- 
pany, Limited, 57, Holborn-viaduct, 
E.C.;. 104, West George- street, Glas- 
gow ; and Newcastle-on-T yne. 

Edmundson, J., and Co., 19, Great George. 
street, S.W., and Dublin. 

Edmundson, J. W., Edison and Swan Co., Ben- 
well Works, Newcastle-on-Tyne. 

Electric Light Supply and Fitting Company, 28, 
York-street, Westminster, S. W. 

Electric Sun Lamp and Power Company, St. 
Margaret House, Victoria-street, S.W. 
(Joseph Reeve, Secretary). 

Electrical Power Storage Company, 4, Great 
Winchester-street, E.C.; works, West 
Ferry-road, E. (Holland Dell, Secretary). 


Regency-street, 


Excelsior Electric Light Company (Western 
Agency), 153, La Salle-street, Chicago 
(F. W. Horne, Manager). 

Fein, C. and E., Telegraphenbau Anstalt, Stutt- 
gart, Germany. (Fein Dynamos. ` 

Forrest, go and Son, 23, New-street-square, 


Fuller Electrical Co., 44, East Fourteenth-street, 
New York. 
Ganz and Co., 75, 
Hung gary. 
Gerard and Co., 82, Hatton-garden, E.C. 
Gerard and Co., Boulevard Henri IV., No. 44, 


Hauptgasse, Budapest, 


Paris. 

Gibson, Jas., 25, South Frederick.street, Edin- 
burgh. 

Glegg, Bowen, and Co., Phonix Foundry, 


Mount Pleasant, Clerkenwell, E.C. 

Globe Electrical and Engineering Co., 20, Dart- 
mouth street, Westminster. 

Graham, D. and G., Sauchiehall-street, and 134 
to 140, Douglas.street, Glasgow. 

Gramme Electrical Company, 115, Broadway, 
New York (owns most Eelectric Light 
Patents in America). 

Great Western Electric Light and Power Com- 
pauy, 4, Great Winchester-street-build- 
ings, E. C.,and Bristol (Alexander Smith, 
Secretary). (Brush System.) 

Greenhill, J. H., New King-street, Belfast 
(agent for Crompton and Swan Systems). 

Giilcher Electric Light and Power Company, 4, 
Coleman- street, E.C. (F. Gilman, General 
Manager). 

Giimpel, G. C., 42, Leicester-square, W,C., and 
aw Westminster Bridge-road, London 

Hamilton, Church, A., M. Soc. I. des E., 30, 
Bardolph-road, N. (Agent.) 

Hammond Electric Light and Power Supply 
Company, Appold-street, Finsbury (Phi- 
lip A. Latham, Secretary). (Ferranti 
and Brush Systems.) 

Harrison, T. H. (agent for Gülcher and Co.), 
5, Lawrence Pountney-lane, E.C. 
Hartnell, Wilson, M. I. M. E., Benson's-buildings, 

Park-road, Leeds. 

Hastings and St. Leonards Electric Light Com- 
pany, 65, Cambridge-road, Hastings. 

Hedges, Killingworth, 20, Queen Anne's-gate, 
Westminster, S. W. 

Heisler Electric Light Company, St. Louis, 
Mo., U.S.A. 

Holmes and Co. , J. H., 67, Westgate-road, 
Newcastle-on-Ty ne. 

Howard, F. G. Cleveland: street, Fitzroy-square. 

Hudson, Ridgway, and Co., 6, Charles-street, 
Bradford, Yorks. 

Incandescent Electric Lighting Company, Bir- 
miugham. 

Indian and Oriental Electrical Storage and 
Works Company, Limited (H. C. Hey- 
wood, Secretary), 19, Great Winchester- 
street, E.C. 

International Bell Telephone Company, Limited, 
New York, 

International Electric Company, Limited (for- 
merly the Anglo-Austrian Brush Elec- 
trical Company), 4, Copthall-buildings 
E.C. (Frank Schloeser, Secretary). 


58 ELECTRICIANS DIRECTORY. 


| ELE—ELE 


Jablochkoff Electric Light and Power Company, 
Limited, 36, Albert Embankment, S. E., 
Victoria Embankment, S. W., and Belve- 
dere-road, S. E. (Francis R. Reeves, Sec- 
retary.) 

Jaspar, Joseph, Jeanfosse, Liege, Belgium. 

Jehl, Francis, am Kiosk nr. 9, Brünn, Austria. 

Johnson and Phillips, 14, Union-court, Old 
Broad-street, E.C., and Victoria Works, 
Charlton, S. E. 

Kinetic Engineering Company, 36 and 37, 
Brook-street, Holborn, London, E.C. 

кыр W., 12, Princes-street, Regent-street, 


Kinsman and Co., F. E., 145, Broadway, New 
York, U.S.A. 

Lain Electric Light and Power Company, 12, 
Southwark-street, S. E. 

Laing, Wharton, and Down, 8 and 9, Holborn- 
viaduct, E.C. ч 
Lavender, J., junr., 201, Bury New-road, Man- 

chester. 

Leeds Electric Light Company, Sheaf Works, 
Hunslet, Leeds. 

Lever, Charles, Bowdon, Cheshire; London 
Office, 87, Euston-road, N. W. 

Maxim Electric Light and Power Company, 
Chester and Maple-streets, Philadelphia 
(exclusive Licensees for Pennsylvania of 
the United States and Weston Electric 
Light Company). 

Maxim-Weston Electric Company, 32, Queen 
Victoria-street, E. C. 

Metropolitan Brush Electric Light and Power 
Company, 110, Cannon-street, London. 

Monarch Electric Light Company, 147, Fulton- 
Street, New York. 

Muir and Mavor, Sauchiehall-street, and 140, 
Douglas-street, Glasgow. 

Nalder, F. H. and H., 8, Victoria-chambers, 
N. 51, Westminster, S. W. 

National Company for the Distribution of Elec- 
tricity by Secondary Generators, 18, War- 
wick-street, Regent-street, W. (owners of 
the Gaulard and Gibbs Patents). 

Norman and Son, 217, Argyle-street, Glasgow. 

Oppermann Brothers, Brewhouse-yard, 1772, St. 
John-street, Clerkenwell, E. C. 

Paterson and Cooper, 76, Little Britain, Lon- 


don, E.C. 

Pfannkuche, Alfred, Malden Factories, Kentish 
Town, N. W. 

Pike, Sanderson, and Co., Faraday Electrical 
Works, Virgil-street, City-road, Man- 
chester. 

Pilsen-Joel and General Electric Light Com- 
pany, St. Stephen'sChambers, Telegraph- 
street, E. C., and Maldon-crescent, Kentish 
Town, N.W. (E. T. Gregory, Secretary.) 

Preston, Francis, Kirkburton, Huddersfield. 

Price, J., and Co., Brunswick Foundry, 39 and 
41, Sefton-street, Liverpool. 

Provincial Brush Electric Light and Power 
Company, 68, Cow Cross-street, E.C. 
(©. Offor, Manager). 

Pyramid Electric Light Company, Limited, 
Whitecroft, near Sydney, Gloucester. 

Railway and Domestic Electric Light Com- 
pany, Limited, 28, York-street, West- 
minster, S. W. 


Railway Electrical Contractors Company, Great 
Winchester-street, E.C. 

Railway and Electric Appliances Company, 31, 
Lombard-stre et, E.C. 

Raworth, J. S., 6, St. Mary's-gate, Manchester. 

Reisser, Paul, agent for the Edison Electric 
Light Company, 134, Wilhelmsplatz, 
Stuttgart, Germany. ` 

River Plate Telephone and Electric Light Com- 

any, 34, Walbrook, E.C. (R. Rodgers, 


ecretary). 

Royal Electric Company, 32, Dowd.street, 
Montreal. 

Sautter, Lemonnier, and Co., 26, Avenue de 
Suffren, Paris. 

Schükert, Sigmund, Nürnberg, Germany (in- 
ventor of the Schükert Dynamo and Arc 


Lamp). 

Sennett, A.R., A.M.LC.E., Electrical Engi- 
neering Works, Hatton-garden, E.C. 

Sharples, C. H., Preston, Lancs. 

Sharples, George, Preston, Lancs. 

Shepherd, James, 45, Via Stella, Milan, Italy. 

Siemens Brothers and Co., 12, Queen Anne’s 
Gate. (Siemens Dynamo and Arc Lamps.) 

Siemens and Halske, Berlin. (Siemens Dynamo 
and Arc Lamps, and Hefner-Alteneck 
Dynamo.) 

Sington, A., and Co., 5, St. Peter's-square and 
Manchester. 

Simplex Electric Light and Plant Company, 
Limited, Valley Mill, Eccles, Manchester 
(Managing Director, W. E. Teale) 


Sledge, Wyatt, and Co., 95, Wirtemburg-street, 


Clapham, S. W. 
Smit and bo, W. Slikkerveer, Holland. 
Smith, T. Taylor, 101, London-wall, E.C. 
Smith and Chamberlain, Solar Works, Birming- 


am. 

Société d’Eclairage Electrique en Russie (Jab- 
lochkoff System), St. Petersburg. 

Société Electrique Edison, 3, Avenue de l'Opera, 
Paris. 

Solignac and Co., 208, Rue St. Maur, Paris. 

South, Harry, 169, Queen Victoria-street, E.C. 

South African Brush Electric Light and Power 
Company, 5, Copthall-buildings, E.C. 
(Thomas J. Seel, Secretary.) 

South Eastern Brush Electric Light Company, 
68, Cowcross-street, E.C. (George Offor, 
Manager. ) 

South Staffordshire Electric Lighting Company, 
Limited, 33, Waterloo-st., Birmingham. 

Strode and Co., 48, Osnaburgh-street, N.W. 
(Mackenzie Arc Lamp.) 

Stuart Electric Light and Power Company, 11, 
Queen Victoria-street, E. C. 

Swan United Electric Light Company, Limited, 
57, Holborn-viaduct (C. H. Stearn, 
Managing Director). 

Tasker, Sons, and Co., New Station-road, 
Sheffield. 

Teale, W. E. (Simplex Electric Light and Plant 
Company), Valley Mill, Manchester. 

Telegraph Construction and Maintenance Com- 
pany, Limited, 38, Old Broad-street, E. C. ; 
Morden and Enderby's Wharves, Green- 
wich, S.E. ; and Wharf-road, City-road, 
N. (W. Shuter, Manager; E, Dickens, 
Secretary). 
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Thompson, J., Son, and Jenkins, 22, Bedford- 
street, W.C. 

United States Electric Lighting Company, 61, 
Liberty -street, New York. (Weston 
System. ) 

Varley, O. and F. H., Mildmay-avenue, Mild- 
may-street, Ball’s Pond, N 

Volk, Magnus, Ditchling Rise Works, Brigh- 
ton. 

West Middlesex Electric Lighting Company, 
Caxton House, The Grove, Hammer- 
smith, W. 

White House Mills, 17 and 19, Federal-street, 
Troy, New York. 

Wigner, G. W., 37, Lombard-street, E.C. 

Winfield and Co., R. W., 47, Holborn-viaduct, 
E.C., and Cambridge-street, Birming- 


ham. 

Wolverhampton Electric Light, Storage, and 
Engineering Company, Commercial-road 
Works, Wolverhampton. 

Woodhouse and Rawson, 11, Queen Victoria- 
street, E.C. 


ELECTRIC LIGHT FITTINGS, MAKERS OF. 


Anderson and Munro, 136, Bothwell-street, 
Glasgow. 

Barwell, Son, and Co., Worcester Works, 
Clement-street, Birmingham. 

Bayley Bros., Selborne Works, Selborne-street, 
Walsall. 

Brailsford, T. R., 41, Ton uS E.C. 

Bray, George, and Co., Blackman-lane, Leeds. 

Callaghan, 79, Allander-street, Glasgow. 

Defries and Sons, J., 147, Houndsditch, E., and 
1, Gravel-lane, E. 

Electric Light Supply and Fitting Co., 28, 
York-street, Westminster, S. W. 

Faraday and Sons, 3, Berners-street, W. 

Fardon and Feeny, 106, QueenVictoria street, 


E.C. 

Ford and Co., T., Victoria Works, Emily-street, 
Birmingham. 

Globe Electrical Co., 20, Dartmouth-street, 


S. W. 

Hedges, Killingworth, 25, Queen Anne's-gate, 
Westminster, S. W. (Hedges Patent 
Switches and Fusible Plugs.) 

Hodge and Co., 100, Hatton-garden, E.C. 

Hulett, D. and Co., 55, High Holborn, W.C. 

Lundberg, A. P.. 1A, Bowling Green-lane- 
buildings, Farringdon-road, E.C. 

Perry and Co., 72, New Bond-street, London. 

Price, J., and Co., Brunswick Foundry, 39 and 
41, Sefton-street, Liverpool. 

Sambridge, H. W., and Sons, 41, Lombard- 
street, Birmingham. 

Sennett, A. R., Electrical Engineering Works, 
Hatton-garden, E.C. 

Strode and Co, 48, Osnaburgh-street, N. W. 

Sugg, W., and Co., Vincent-street, Westmin- 
ster, S. W., and Charing Cross, S. W. 

Verity, B., and Sons, 51 and 32, King-street, 
Covent-garden, W.C. 

Маш УЫ ШЫ Company, Rocliffe-street, 

8 n, N. 

Winfield and Co., R. W., 47, Holborn-viaduct, 

E.O., and Cambridge-street, Birmingham. 


Woodhouse and Rawson, ll, Queen Victoria- 
street, E.C. 


ELECTRICAL APPARATUS MAKERS. 
Adams and Son, 57, Haymarket, S. W. (Bells, 


&c.) 

Anderson and Munro, 136, Bothwell-street, 
Glasgow, 

Apps, A., 455, West Strand, W.C. 

Archbutt, J. and W. E., 8, Bridge-street, West- 
minster, S. W. (Bells, &c.) 

Ashby, G. F., 165, King's-road, Chelsea, S.W. 
(Bells, &c.) 

Avoiron et Clément, 56, Boulevard Voltaire, 
Paris. 

Bailey, Ernest, Brewhouse-yard, 172, St. John- 
Street, Clerkenwell, E.C. 

Barbier, E., 9, Rue Fromentin, Paris. 

Baudet, Cloris, 90, Rue St. Victor, Paris. 

Baughan and Co., W. H., Electrical Works, 
Charlbury, near Oxford. 

Beaumont and Dongill, 34, Great George-street, 
Leeds. ( Bells, &c.) 

Becker, F. E., and Co., 34, Maiden-lane, Covent- 
garden, W.C. 

Beez, Charles, 45, Rue Rochechouart, Paris. 

Bell, A., Volta House, 175, Wardour-street, W. 

Bemrose and Sons, Derby. 

Berry and Sons, W. D., Faraday Works, Hud- 
dersfield. 

Berry, Z. D., and Sons, 16, Regency-street, 
Westminster, S. W. 

Be ‚12, Williams-place, Sumner-street, 


Binko and Co. (Agents for Binko, Siegel, and 
> 12, Coleman-street, Bunhill-row, 


E.C. 

Blackwell, G. G., 26, Chapel-street, Liverpool. 
(Bells, &c.) 

Bland and Co., J. H., 75, Blackfriars-road, S. E. 
Works, 27, Kirby-street, Hatton-garden. 

Blenkarn, W., 45, Haselrigges, Clapham, S. W. 
(Bells, &е.) 

Bloomfield, Henry, King-street, Maidenhead, 
Berks. (Bells, &c.) 

Bly, Charles, and Co., 37, Pearl-street, Boston, 
Mass., U.S.A. 

Bolton, T., and Son, Broad-street Metal Works, 
Birmingham, and Oakamoor, Cheadle, 
Staffs. 

Boston Electric Company, 550, Washington- 
street, Boston, U.S.A. 

Botten, J. J., 46, City-road, E.C. (Bells.) 

Brady, Jas., 257, Water-street, Brooklyn, New 
York, U.S.A. 

Branville and Co., H. de, 25, Rue de la Mon- 
tagne St. Geneviève, Paris. 

Breguet and Co., 39, Quai de Г Horloge, Paris, 
(Agents for Plante’s Accumulators. ) 

British Insulite Company (Limited), Charlton, 
Kent. (W.C. Greenhill, Manager.) 

Brittan and Foreman, 21, Hermes-street, Pen- 
tonville-road, N. (Telegraph Instru- 
ments, &c.) 

Brotherton, J., 3, Jeffery's-square, St. Mary 
Axe, E.C. 

Brotherton, J., and Co., Monmore Green, Wol. 
verhampton. 
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Brown, F., 44, sd George-street, Bryan- 
stone-square, W. 

Bryden J., and Son, 2, Bulstrode-street, W., 
and 90, Gloucester-road, S. W. 

Buell and Sons, M.A., 144, Superior.street, 
Cleveland, Ohio, U.S.A. (Telegraph 
Instruments.) 

Burley, W., Tower Chambers, London Wall, 
Е.С. (Bells, dc.) 

Byrt, A., jun., 8, Great Ostry, Shepton Mallet, 
Somerset. 

Cadiot, E. H., 6, Lime-street, E.C. 

Oapham, Charles, 20, Clarges-street, Picca- 
dilly, W. 

Caplatzi, Antonio, 3, Chenies-street, Tottenham- 
Court-road, W.C., and 22, Charlotte- 
street, Fitzroy-square, W.C. 

Carpentier, —., 20, Rue Delambre, Paris. 
Carpenter, Ford, and Co., Cranmer Works, 
Bishop-street South, Birmingham. 

Casella, L. P., 147, Holborn-bars, E. С. 

Chadburn and Son, Telegraph Works, Waterloo- 
road, Liverpool. 

Challis Brothers, 4, Orchard-buildings, Acton- 
street, E. (Bells. ) 

Ohristiani and Co., 11, Queen Victoria-street. 

Christie, J. ©., 3, Mansell-street, Aldgate, E. C. 

Ohrome Steel Works, Brooklyn, New York. 
(Steel for Magnets. ) 

nn Son, 128, Queen Victoria-street, 


Clare, John E., 55, Boundary-road, West Derby- 
road, Liverpool. (Electric Bells, Burglar 
Alarms, &c.) 

Clark, Muirhead and Co., Regency-street, West- 
minster. 

Clark and Co., James, 17 and 29, Tureen-street, 

- Glasgow. 

Clarke, J., 19, Applegate-street, Leicester. 
(Electrical Appliances, &c. ) 

Clarke, Arthur, 30, Watling-street, E.C. (Fire 
and Burglar Alarms. ) 

Cleveland, W. B., Superior-street, Cleveland, 
Ohio, U.S.A. 

Clossett, Emile, Brussels. 

Clutterbuck, G., 11, Queen’s-road, Peckham, 

E 


S. E. 

Cochran, A. and R., Rollox Flint Glass Works, 
Glasgow. 

Cockburn, Gowan, Bank Iron Works, Falkirk. 

Coe and Smith, 11, Denmark-street, Soho, W.C. 

Cole, J. R., 61, Freeman-street, Great Grimsby, 
(Lincs. ) 

Coleman, G. T., 9, Cheapside, E.C. 

Collis and Co., 57, Cambridge-street, Birming- 
ham, 

Collyer, P., and Co., 13, Gossett-street, Bethnal 
Green, E. (Batteries, Bells, Burglar 
Alarms, &c. ) 

Cooper and Sons, 65, St. Mary Axe, E.C. 

Conti, A. E., 264, Smith-street, Northampton- 
square, E.C. 

Coupe, D. H., jun., and Co., Tinsley, Sheffield. 
Coveney, J. Richard, 110, Church-street, Brigh- 
ton. (Bells, Burglar Alarms, &c.) 
Coxeter and Nehmer, 23, Grafton-street East, 
Tottenham Court-road, W.C. (Medical 

Batteries, &c.) 

Cutting and Co., R. C., Wardrobe-chambers, 

Queen Victoria-street, E.C. 


Cuttriss and Co., 72, New Briggate, Leeds. 

Dale, Н. and E. J., 4, Little Britain, E.C., 
and 26, Ludgate-hill, Е.О. 

Darton, Е. and Co., 45, St. John-street, E. C. 

Darwin, J. M., Brook-street, Longton, Staffs. 

Davis, G. F., 185, Vauxhall Bridge-road, S. W. 
(Bells, dc.) 

Davis, J. and Co., 51, Tyrrel-street, Bradford. 

Davis, J. and Son, All Saints' Works, Derby. 
(Bells, Telephones, tc.) 

Davis, G., 185, Vauxhall Bridge-road, S.W. 
(Bells, &c.) 

Davis and Watts, Baltimore, Ind., U.S.A. 

Dean, a East Surrey Foundry, Pitlake, Oroy- 

on 


Denny, Robert, 131, Oxford.street, Glasgow. 

De Peugeot Fréres, Rue Béranger, Paris ; works, 
Valentigney, France; and 107, Great 
Charles-street, Birmingham. (Magnets 
of all kinds). 

Dietz ое , St. Paul's- buildings, Carter-lane, 
E 


Doulton and Co., Holborn-circus, E. C. 

Downs, T. and Son, 192, Bethnal Green-road, 
E. (Coils.) 

Dring and Fago, 145, Strand, W.O. 

Driver, E yen. Umi EE N.W. 
gra pparatus. 

Duboscq, L 21, Odéon, Paris. 

Duboscq, Th. and A., 11, Rue des Fossés, St. 
Jacques, Paris. 

Ducretet, E., and Co., 75, Rue Claude Bernard, 
Paris. 

Earl and Philip, 113, London-wall, E.C. 

Earp, Henry, 12, Harwarden-terrace, Gregory 
Boulevard, Nottingham. 

Edinburgh and Birmingham Brass Foundry 
Co., 10, St. James's-square, Edinburgh. 
(Bells, &c.) 

Edwards and Co., 41, Beaver-street, New York. 
(Bells, Burglar and Fire Alarms, &c.) 

Egger, B., 25, Kline Neugasse, Vienna. 

Eidsforth and Mudford, Jackson-road, Hollo- 


(Tele- 


way, N. (Bells.) 
Eldemann, Dr. M. T., 76, Gabelsbergerstrasse, 
Munich. 


Electric and Magnetic Appliance Stores (J. 
Hintze, General Manager), 21, Liverpool- 
Street, E.C., and Eagle Wharf-road, N. 

Electric Light Supply and Fittings Co., 28, 
York-street, Westminster, S. W. 

Electrical Appliances Manufacturing Co., 4, 
Trafalgar-buildings, Charing-cross, W.C. 

Electrical Depot, 10, Deansgate, and 126 
Chapel-street, Salford, Manchester. 

Electrical Power Storage Co., 4, Great Win- 
chester-street, E.C. (Faure - Sellon- 
Volckmar Accumulator Makers.) 

Electrical Supply Co., 17, Dey-street, New 
York 


Electrical Trading Co., 23, Farringdon-street, 
E.C 


Electro-Dynamic Co., 224, Carter-street, Phila- 
delphia. 

Electrolysis Company, Limited, 49, Queen 
Victoria-street, Е. С. 

Elliott Brothers, 101, St. Martin's-lane, W.C., 
and 144, Strand, W.C. 

Excelsior Electric Company (G. D. Allen, Gene- 
ral Manager), New York. 
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Exhmann Brothers and Walsh, 23, Bartholo- 
mew-square, Old-street, E.O. 

Eyre and Spottiswoode, Great New-street, E.C. 

Fabrik für Electriche Apparate, Uster, Zurich, 
Switzerland. 

Faraday Battery Cells and Plate Co., 31, Ely- 
place, Holborn. 

Fardon En Feeny, 106, Queen Victoria-street, 


Faulkner, R. E., 16, Endell.street, W.C. 
ара сне and Co., 16, Endell-street, 


Fearns, F. H., and Co., Trafalgar Works, Tra- 
falgar-road, Old Kent-road, S. E. 
Feetham, Mark, and Co., 9, Clifford-street, W. 
(Bells, &c.) 

Fein, C. and E., Telegraphenbau Anstalt, 
Stuttgart, Germany. 

Feist, T. M., 4, Clarence-street, Brighton. 

Felter, T. Yates, Limited, Birmingham. 

Fenn, W. T., 5, North-street, Sloane-street, 
S.W. (Bellfitter.) 

Fleay, J. M., 72, Cable-street, Liverpool. 

Fleishmann's Electric Works, 1,226, Chestnut- 
street, Philadelphia. 

Fontaine, H., 18, Rue Monsieur le Prince, Paris. 

Forth Bank Foundry Company, Bo'ness, Lin- 
lithgow. 

Foslett, J., 8, Charles-street, Newport, Mon. 
(Electric Bells.) 

Foulger, Chas., 56, Wapping, Liverpool. 

Francis and Co., Eagle lelegraph Works, Hat- 
ton-garden, E.C. 

Son a Roe, 53, Broadway, New York, 


Froment, P. Dumoulin, 85, Rue Notre Dame 
des Champs, Paris. 

Fuller, J. C., and Son, 47, Finsbury-pavement, 
E.C., and 547, Old Ford-row, Bow, E. 

Fuller аш oe 22, Milk-street, Boston, 

Fynn and Carle, 22, Pigott-street, E. (Bells.) 

Garnham and Co., Sash-court, Wilson-street, 
Finsbury, E.C. 

General Electric. Apparatus Co., 29, Alderman- 


bury, E.O. 

Gent, J. T. and Co., Faraday Works, King 
Richard's-road, Leicester. 

Gerboz, P. G., 52, Rue des Ecoles, Paris. 

Gilchrist and Son, 70, Atlantic-road, Brixton, 
S.W. (Bells. ) 

Gilson, D., 360, Kingsland-road, E. 

Glover, R., Cronton, near Prescot, Lancashire. 

Graham, D. and G., 267, Sauchiehall-street, 
and 130 to 140, Douglas-street, Glasgow. 

Gray, J. W., and Son, 115, Leadenhall-street. 

Green, Jas., and Nephew, 107, Queen Victoria- 
street, E. C. 

creme Geo., 48, Llanarth-street, Newport, 

n. 


O 

Griffin, J. J., and Sons, 22, Garrick-street, 
Covent Garden, W.C. 

iar Son, and Co., 51, Rue de Turbigo, 


aris. 

Hailey and Co., 6, Sloane-street, S. W. (Bells.) 

Haines, Montpellier-terrace, Cheltenham. 

Hall, Edward, 39, Westmorland-place, City- 
road, N. (Bells. 

Hallett and Oo., R. H., 84, Wellington-street, 
Leicester. 
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Hancock, W., 10, Devonshire-terrace, Marloes- 
road, W., and 14, Emma-place, Kensing- 
ton, W. 

Harper, R. R., 86, Clifton-street, Finsbury, E.O. 

Harrison, Cox-Walker, and Co., 10, Blackwell- 
ate, Darlington. 

Hart, W. D., Short's Observatory, Edinburgh. 

Hartill, A. J, 53, Worcester-street, Wolver- 
hampton. (Bells.) 

dac i and Co., Bockenheim, Frankfort, 


Harvey and Peak, 6A, Beak-street, Regent- 
street, W. 

Heap, Chas., 2, Scott’s-yard, Е.О. 

Heisler Electric Bell and Burglar Alarm Co., 
St. Louis, Mo., U.S.A. 

Hellman, W., 195, Upper Thames-street, E.C. 

Hellyar, T. L., 144, Бар тоа, Hammer- 
smith, W. (Bells.) 

Hill, Geo. C., 16, Lower Newtown-road, Water- 
ford. (Bells and Burglar Alarms.) 

Holden, E. J., 61, Sandgate-road, Folkestone. 

Holmes Burglar Alarm Telegraph Company, 
518, Broadway, New York. 

Holtzer, O. W., Brooklyn, New York. 

Horne, F. W., Excelsior Electric Company, 
New York. 

Howard, F. Greere, 36, Cleveland.street, Fitz- 
roy-square, W. 

India Rubber, Gutta Percha, and Telegraph 
Works Company, 106, Cannon-street, E. C. 

Izant, Frederick, 50, Kenton-street, Brunswick- 
square, W.C. 

Johnson and Phillips, 14, Union-court, Old 
Broad-street, E.O., and Victoria Works, 
Charlton, S. E. 

Johnston, J., and Co., 12, Wardour-street, W. 
{Electric Alarms, &c.) 

Kelway’s Electric Log Syndicate, 58, Lombard- 
street, E.C. (E. J. Morris, Secretary.) 

King and Co., Western Electrical Works, Nar- 
row Wine-street, Bristol. 

Kinsman and Co., F. E., 145, Broadway, and 
86, Liberty-street, New York. 

Koerber, J. A., 44, Frith-street, Soho, W. 
(Electric Bells, &c. ) 

Lainbury, A. G., 65, East-road, City-road, N. 
(Telegraph Apparatus.) 

Lancaster, James, and Son, 37, Colmore-row, 
Birmingham. 

Lavender, J., jun., 210, Bury New-road, Man- 
chester. 

Law Telegraph Company, 140, Fulton-street, 
New York, (Law Battery.) 

Leclanché Battery Company, New York. 

Legé and Co., 79, Turnmill.street, E.O. 

Legg, J., 18, Nelson-street, Swansea. 

Lejeune and Perken, 101, Hatton-garden, E.C. 
(Sole Agents for Gaiffe, of Paris.) 

Le Roy, Ch., Rue du Maine, Paris, 

Lessing, Dr. A., Nürnberg, Germany. (Bat. 


teries. ) 

Levi, J., and Co., 40, Castle-street, and 2, 
Dyer's-buildings, Holborn, Е.О. 

Lewis and Son, G. C., 1A, Lowndes-terrace, 
Knightsbridge, S.W. (Bells. ) 

Liverpool Electric Supply Company, 1, Cross 
hall-street, Liverpool. 

London Electric and Magnetic Assoeiation, 27 
Eastcheap, E. О, 
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Longstreet, J. H., 9, Barclay-street, New York. 

Lund, C. F., 52, Blegdarnsvejen, Copenhagen. 

Maiche, —, 5, Rue Louis-le-Grand, Paris. 

Maitland, W. H., 17, Thurloe-square, W. 

Markham, T. T., 102, Fetter-lane, E.C. 

"d W., 24, University-buildings, New 

ork. 

Mawson and Swan, 15, Mosley-street, New- 
castle-on-Tyne. 

Mayfield and Co., J. T., 354 and 41, Queen 
Victoria-street, E.C. 

McLaren, R., and Co., Canal-street, Glasgow. 

Mechanical Appliances Company, Parliament- 
street, Nottingham. 

Meek, Jas., and Oo., 13, Picardy-place, Edin- 


urgh. 
RE Dan 684, Leadenhall-street, E. C. 
ells. 

Millar, Harry, 10, Deansgate, Manchester, and 
126, Chapel-street, Salford. 

Miller, L. B., 82, Hatton-garden, E.C. 

Mors, L., 4 bis, Rue Saint Martin, Paris. 

Muse, F., Smales-terrace, Regent-street, Hull. 

Neale, F. W., Glebe-street Telegraph Works, 
Stoke-on-Trent. 

Negretti and Zambra, Holborn-viaduct, E.C. 

Nelson, J., and Sons, 47, Briggate, Leeds. 
(Bells, &c.) 

New England Electric Manufacturing Company, 
ae А: Boston, Mass., 


Newton, F., and Co., 3, Fleet.street, E.C., 
(Bells, &c.) 

Noé, Ch., 9, Rue Laromigniére, Paris. 

Northam and Co., John, 30, Norfolk-street, 
Sheffield. (Electric Bells, Burglar Alarms, 
& 


c.) 

Northrop, A. C., Waterburg, Connecticut, U.S. 

Ostler and Oo., Birmingham, and Oxford-street, 
London. 

Paris and Co., 2, Harold-street, Sunderland. 

Parks, J., and Son, St. Mary's-row, Birmingham. 

Partrick and Carter, 114, South Second-street, 
Philadelphia, U.S. A. 

Paterson and Cooper, 76, Little Britain, E.C. 

Paterson, W., 83, Pitt-street, Glasgow. (Bells. ) 

Patrick and Son, 529, King's-road, S. W. 

Pearce and Jones, 76, John-street, New York. 

Peet and Son, G., 13, Great George-street, 
Liverpool, 

Phillips, Jno., 4, Globe-street, Penarth, Cardiff. 

Phillips Brothers, Lea Telegraph Works, Hack- 
ney Wick, E. 

Pickering, H., High Cross-street, Leicester. 

Pike, Sanderson, and Pike, 20, Cross-street, 
Manchester. 

Porter, Geo., 23, Cullum-street, E.C. 

Protector Lamp and Lighting Co., Limited, 
Worsley, Manchester. 

Prince and Simmons, 128—130, Commercial- 
road, E. 

Pulvermacher, J. L., and Co., 194, Regent- 


street, W. 

Purcell and Nobbs, 89, Cleveland-street, Fitz- 
roy-square, W. (Bells.) 

Purser, G. and W., 182, Upper Thames-street, 
E.C. (Bells.) 

Radcliffe, A., 7, Union-street, Birmingham. 

Radiguet and Son, 15, Boulevarde des Filles du 
Oalvaire, Paris. : 


Railway and Electric Appliances Co., 31, 
Lombard-street, EG. (W. Skinner, 
Secretary.) 

Redding and Oo., Jerome, 30, Hanover-street, 
Boston, Mass., U.S.A. (Telegraph In- 
struments. ) 

Reid, Bros., 12, Wharf-road, City-road, N. 

Reiniger, E. M., 3, Schlossplatz, Erlangen, 
Bavaria. 

Richardson, A. M., 134, Regent-street, W. 

Riley, J. S., Riddings, Alfreton, Derbyshire. 

Ritchie, Gustav, M.S. T. E., Sandown-road, Old 
Charlton. 

Ross Pri Battery Co., 21, Austin-friars, 


Bonon | D., 2, Poet's-corner, Westminster, 


Russell, Jas, and Sons, Crown Tube Works, 
Wednesbury. 
Saul, D. H., 44, Barbican, E.C. (Bells.) 

Sax, J., 108, Great Russell.street, W.C. 
Scientific Toy Co., 14, Cross-street, Hatton- 
arden, E.C. (Electric Toys.) 

Scott, a onald A., 6, Pomona-place, Fulham, 
W 


Sennett, A. R., Electrical Engineering Works, 
Hatton-garden, E.C. 

3harples, C. H., Preston, Lancashire. 

Sharples, George, Preston, Lancashire. 

Siemens and Halske, Berlin. 

Siemens Brothers and Co., 12, Queen Anne's- 
gate, S.W., and Charlton Pier, Wool- 

Signal E C 181, High Hol 

i ngineering Company, 181, ol- 

born, W. Cs (Bells.) = 

Simmen, A., 55, Rue Dombasle, Paris. 

Simmons, C. J., 56, Leverton-street, N. W. 

Smith and Stevens, 48, Leicester-square, W.O. 

Snell and Glendenning, St. Paul's-buildings, 
Paternoster-row, E.C. 

Société des Lunetiers, 57, Hatton-garden, E.C., 
and Paris. 

Solignac and Co., 208, Rue St. Maur, Paris. 

Spagnoletti, C. E., Great Western Railway, 
Paddington, W. (Electric Alarms.) 

йиш; Electrical Works, Cincinnati, Ohio, 

.S. A. 

Swann, G. W., and Co., 418, Portobello-road, 

W 


Thame, H., and Sons, 3, Windsor-road, Batter- 
sea, S. W. (Batteries.) 
Theiler, M., and Sons, 86, Canonbury-road, N. 
Thistleton, J. B., 1, Old Quebec-street, W. 
Thorpe Н 99, Theobald’s-road, W.C. (Electric 
ells 


Thurkle and Co., 5, Denmark-street, Soho, 
W.C. (Electric Bells. ) 

Till, Josiah, 16, Burton-street, Nottingham. 

Tolman, E., 33, Bell-street, Wolverhampton. 

Tommasi, Dr. D., 13, Rue Doura, Paris, 

Townson and Mercer, 89, Bishopsgate-street 
Within, E.O 

Trouvé, G., 14, Rue Vivienne, Paris. 

Tyack, W. J., and Oo., Camborne, Cornwall. 

Union Electric Manufacturing Company, 145, 
комнар and 86, Liberty-street, New 

r 


ork. 

Varley, O. and F. H., Mildmay-avenue, Mild- 
may-street, Ball's Pond, N. : 

Volk, Magnus, Ditchling Rise Works, Brighton. 
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Voss, J. Robert, 20, Pallisadenstrasse, Berlin. 
(Voss Induction Machine.) 

Vulean Manufacturing Company, Rocliffe-street, 
Islington, N. 

Walker and Emley, Gallowgate, Newcastle-on- 

e. 

Walker, 8. F., and Olliver, 195, Severn-road, 

сас, and Blackboy-yard, Notting- 


am. 

Webb, W. R., 11, Alexandra-terrace, Hornsey 
Rise, N. (Electric Bells, &c.) 

Weedon and Irish, Borough-road, Sunderland. 

Western Electric Company, Chicago, New York, 
and Indianapolis, U.S. A, ; London Office, 
59, Moorgate-street, E.O. (J. E. Kings- 
bury, Agent). 

Weston, G., 285, Mile End-road, E. 
Alarms, &c.) 

Willard, F. L., 85, Hoxton-street, N. 

Witte and Kampar (R. Uhlich and Miller, 
Agents) 2,  Bury-street, St. Mary 
Axe, E. 

Wolverhampton Electric Light Storage, and 
Engineering Company, Commercial-road 
Works, Wolverhampton. 

Young and Buss, 18, Blandford-street, W., and 
8, Blenheim-street, New  Bond.street, 
London, W. | 

Zanni апа Со., 21, Charles-street, Hatton- 
garden, E.C. 

Zimdars, E.C., 327, Gray's Inn-road, W.C. 
(Bells. ) 


(Electric 


ELECTRICAL ENGINEERS. 


Abdank - Abakanowicz, B., 25, Rue de la 
Montagne St. Geneviéve, Paris. 

Adams, Milton F., 41, Rue Galilée, Paris. 

Adler and Co., W., 15, Loursengasse, Vienna. 

эше; 101, Leadenhall-street, London, 


Arnot, Nigel M., Electrical Engineer of the 
Australasian Electric Light, Power, and 
Storage Company, Limited, 41, Coleman- 
street, E.C. | 

Ayrton, Prof. W. E., F. R.S., Telpher House, 73, 
Great Eastern-street, E.C. (Consulting.) 

Bailey, Свое, Craig-street, Blackfriars-road, 


Bandsept, A., 15, Chaussée de Wavre, Ixelles, 

ruxelles. 

Belfast Electrical ee Company, Limited, 
Belfast, 27, Chichester-street. 

Bell, Watson, Whitehaven. 

Bernstein, Alexander (inventor of the Bernstein 
Incandescent Lamp), Boston, U.S.A. 

Binko and Co. оки for Binko, Siegel, and 
со 12, Coleman - street, Bunhill-row, 

.C.) 

Bland and Oo., J. Н. 75, Blackfriars-road, 
S, E. ; works, 27, Kirby-street, Hatton- 
garden, E.C. 

aa H., 3, Via Principe, Umberts, Milan, 


y. 

Bonsor, W. V., 12, Rue Henri, Kolb 12, Lille, 
rance. 

Braithwaite and Kirk, Crown Bridge and Boiler 


Works, Swan ee West Bromwich. 
Breguet and Co, 39, Qui de l’Horloge, Paris, 
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Bright, Sir О. T., 31, Golden-square, W. (Con. 


sulting. ) 

Bright, E. B., 31, Golden-square, W. (Con- 
sulting.) 

Brittan and Forman, 21, Hermes-street, Penton- 
ville-road, N. 

Bürgin, Emile, 1, Missionstrasse, Básle, Swit- 
zerland (inventor of the Bürgin Dynamo 
and Lamp.) 

Canning, Sir Samuel, 5, Great Winchester-street, 
Е.С. (Consulting.) 

ae ur C. A., 11, Queen Victoria-street, 


Chance Brothers, Lighthouse Works, Smeth- 
wick, Birmingham. 

Cherrill, Nelson K., 70, Rue des Sarraguis, 
Lille, France. 

Churchill, C., and Co., 21, Cross-street, Fins- 


ury, E.C. 

Civil and Mechanical Engineers' Society, 7, 
Westininster-chambers, 8. W. 

Clark, Latimer, 6, Westminster-chambers, S. W. 

Colombo, Professor Giuseppe, Manager of Italian 
Edison Co., Milan. 

Cooke, Conrad W., 2, Victoria-mansions, West- 
minster, S.W. (Consulting. ) 

E ae Co., Allen, 1, Leadenhall-street, 


Coveney, 110, Church-street, Brighton. 

Cowan, John, The Vineyard, Garston, Lancs. 

Crompton and Co., Chelmsford. 

Crookes, W., F.R.S., 7, Kensington Park. 
gardens, W. (Consulting.) 

шы J. S., 10, Gurlinge-road, London, 


Davies, F., Palace Chambers, 9, Bridge-street, 
Westminster. 

Deprez, Marcel, 1, Boulevard St. Denis, Paris. 

Pond un Vecqueray, 14, Tabernacle-walk, 

Drake, Bernard, 4, Great Winchester-street- 
buildings, E.C. 

Duncan Bros., 32, Queen Victoria-street, E. C. 

Durham, George, and Co., 24, Beauchamp- 
street, Shaw Heath, Stockport. 

Earp, Henry, 12, Harwarden-terrace, Gregory 
Boulevard, Nottingham. 

Edison Electric Light Oo., Hamilton, Ontario, 
U.S.A. (A. J. Lawson, Manager, Cana- 
dian Department.) 

Edmunds, Henry, 2, Victoria-mansions, S. W. 

Electric Company, The, Adelphi-terrace, W.C. 

Electric Construction and Supply Co., 145, 
Broadway, New York. 

Electric Light Association, 9, Victoria-cham- 
bers, S 

Electric Marine Governor Company, 9, Sea- 
place, East India Dock-road. 

Electrical Construction and Maintenance Co., 
Limited, 25, Queen Victoria-street, E.C. 

Electrical Construction and Maintenance Co., 
Philadelphia. 

Electro-Amalgamator Company, 44, Tower- 
chambers, Finsbury-pavement, E.C. (A. 
G. Snelgrove, Secretary) Extractors of 
Gold from its Ore by Electrified Mercury. 

Electromotive Force Co. (W. C. Martin, Mana- 
ger); office, 6, South Hanover-street ; 
works, 21 and 23, Bothwell-street, 
Glasgow. 
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Elmore, W., 91, Blackfriars-road, S. E.; works, 


Charlotte-street, Blackfriars, London, 
S. B. 

Emmens, S. H., 8, Argyll.street, W. 

Farmer, Robey, Brown, and Co., Limited, 


Trent Foundry, Gainsborough, and Queen 
Victoria-street, E.C. 

Fleming, Wilfrid H., Baliol Chambers, Stanley- 
street, Liverpool (agent for the British 
Insulite Co. and Callender's Telegraph 
and Waterproof Co.). 

Fodor, Etienne de, Société Electrique Edison, 


Paris. 

Fontaine, Hippolyte, Société de  Machnics 
Magneto Electrique de Gramme, 16, 
Rue Drouot, Paris. 

Forbes, Professor G., 34, Great George-street, 
S.W. (Consulting.) 

Fox, St. G. Lane, and Co., 394, Threadneedle- 


Street, E.C. (Consultin .) 
Free Walter K., 147, Fulton-street, New 
or 


Gale, S., and Sons, 5, Marylebone-passage, 
Wells-street, W. 

Gaulard, Lucien, 18, Warwick-street, Regent- 
street, W. 

German Edison Company, 
Strasse, Berlin. 

Gibbs, —., 18, "Warwick- street, Regent-street, W. 

Gibson, Jas, 23, South Frederick-street, Edin- 


burgh. 
Gilbert, Bogle, and Co., 47, Oswald.street, 
. Glasgow. 

Girard, Leon, 51, Rue Seulin, Bruxelles. 

Globe Electrical and Engineering Company, 20, 
Dartmouth-street, Westminster, S. 
Glover and Hobson, Albert Iron Works, St. 

James-road, S. E. 

Gooch, W. D., International Health Exhibition, 
South Kensington, S.W., and Savage 
Club, Savoy, W.C. (Consulting. ) 

Goold, F. d'A., representing Hammond Co., 79 

and 80, Haworth's - buildings, Cross- 
Street, Manchester. 

Goold and Co. . G. D., 27, Broomwood-road, 
Wandsworth- -common, S.W. ; factory, 
Gothic Works, Northoote- road, Clapham 
Junction, S. W. 

Gordon, F. Beauchamp, 21, Great George-street, 
S.W. (Consulting ) 

Gordon, J. E. H., 28, Collingham- ре Стош- 
well-road, S. W. (inventor of the Gordon 
Dynamo). 

Gretton, Mynn, and Co., 7, Grocers' Hall-court. 

Gwynne and Co., Essex-street Works, Victoria 
Embankment, W.O. 

Harris, J., à Ameins. 

Harris, J. D., 8, Rue de Ligne, Roubair, 
France. 

Harvie, Wm., and Co., 222, Broomielaw, Glas- 


ow. 

Hartnell, Wilson, M.I.M.E., Benson's-build. 
ings, Park-row, Leeds. 

Hawker, Seymour, Hammond Company, Appold- 
street, Finsbury, E.C. 

Heilmann, Ducommun, and Steinlen, Mul- 
house, Alsace. 

Henley and Co., 8, Draper’s-gardens. 

Hill, pue C., 16, Lower Newtown-road, Water- 
o 


96, Leipziger, 


Hockhausen, W., Excelsior Electric Company, 
New York. 
Holmes sad Vaudrey, 1, Crosshall-street, Liver- 


poo 
Гореш а J., F.R.S., 57, Holborn-viaduct, 


Hospitalier, E., 6, Rue du Bellay, Paris. 

Howard, F. G., ‚ 56, Cleveland-street, W. 

Hudson, Ridgway, and Co., 6, Charles- street, 
Bradford, Yorks. 

Immisch, Moritz, Electric Works, Perren-street, 
Ryland- road, Kentish Town, N.W. 

Isca Foundry Company, Newport, Mon., and 10, 
Bush-lane, Cannon-street, E.C. 

Jablochkoff, Paul, 52, Rue de Na les, Paris. 

Jamieson, Andrew, C. E. F.R.S.E., College of 
Science and e ' Bath- street, Glasgow. 
(Consultin ting.) 

Jarman Electri ia ee Limited (Watson 
Smith, Secretary), 6, Great Winchester- 
street, E.C. 

Jeakes, CT Co., 51, Great Russell.street, 

Joel, Н. F., C.E., Tower-chambers, Moorgate- 
street, E. O. 

Jones, ws ‚12, Princes-street, Hanover-square, 


Johnson and Phillips, 14, Union-court, E.O. 

Kapp, Gisbert, The Firs, Warley, Essex. (Con- 
sulting. ) 

Keith, N. S., 9, Murray-street, New York. 


Laingbury, A. G., 65, East- road, E.C. 

Lavender, J., Junr., A.S. T. E., and A. L. 
Taylor, 201, Bury New- road, Man- 
chester. 


Lawson and Co., James, Rye Bank Works, 
Newcastle, Staffs. 
Lea, J M 75, Arlington-road, Camden Town, 


Lea, Henry, 38, Bennett's Hill, Birmingham. 
(Consulting. ) 
Leitch, та E., Electrical Engineers, Dayton, 


Liveing, E. H., Assoc. R.S. M., 6, Westminster- 
chambers, S.W. 

Liverpool Electric Supply Cómpany, 1, Cross- 
hall-street, Liverpool. 

Locht-Labye, —., 49, Mont Saint Martin, Liége 
Belgium. 

Lorraine, J. G., 37, Brook-street, Holborn, Е.О. 

Lumley, F., National Telephone Company, 13, 
Panmure- street, Dundee. 

Macdonald J., R.A., 15, Abercromby-place, 


Edinburgh. 
Macintyre, Robert, and Co., 4, Bury-court, St. 
Mary Axe, E.C. 


Mackenzie, d Kenneth D., A.S.T.E., 18, War- 
wick- street, Regent- street, W. 

Mackenzie and Brougham, 15, Great George- 
street, S. W. 

Martin, W. C., 6, South Hanover-street, and 
Bothwell- street, Glasgow. 

Massey, W. H., The Poplars, Twyford, Berks. ; 
Windsor Castle ; ; and 6, Westminster- 
chambers, S. W. (Consulting. ) 

Mathieson, James, 18, Adam-street, Adelphi, 
W.C. (inventor of the Mathieson Arc 
Lamp). 

Meritens, A. de, 44, Rue Boursoult, Paris (in- 
ventor of the De Meritens Dynamo). 
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Mersanne, E. de, 108, Boulevard Arago, Paris. 

Meyer,.H. R., B14, Exchange-buildings, Liver- 
pool (patentee of Meyer's Underground 
Electric Mains). 

Milligan, Thomas, 336, Old Kent-road, S. E. 

Montefiore, Levi G., 55, Rue de la Science, 
Brussels. 

Mourlon and Co., Brussels. 

Müller, C. H. F., 25, Sonninstrasse, Hambur 
(maker of the Müller Incandescent an 
Arc Lamps). 

Murphy and Co., 1, Saint Andrew-street, 
Dublin. 

National Electric Company, 6, South Hanover- 
street, Glasgow. 

Newton, F. M., Barton Grange, near Taunton, 
Somerset. 

New York Electrical Society (E. L. Bradley, 
Secretary), Cooper Union, New York, 

S.A 


Northam, John, and Co., 30, Norfolk-street, 
Sheffield. 

Olrick, Lewis, and Co., 27, Leadenhall.street, 
E.C 


Oppermann Bros, Brewhouse-yard, 172, St. 
John-street, Clerkenwell, E. C. 

Orme and Co., 9, St. Andrew's-street, Holborn- 
viaduct, E.C. 

Otte, Gilbert, Apeldoorn, Holland. 

Perry, Professor J., Telpher House, 73, Great 
Eastern-street, E.C. (Consulting.) 

Pfaundler, Dr. Leopold, 3, Meinhartstrasse, 
Innsbruck, 

Phillips, F. C., 2, Victoria-mansions, S. W. 

Phoenix Electrical Company, 473, St. James- 
street West, Montreal, Canada. 

Piette and Krizik, Pilsen, Bohemia (inventors 
of the Pilsen Lamp). 

Pope-Cox, Glazebrook and Co., 5, Charlotte- 
street, Portland-place, W. 

Powell and Co., Queen Victoria-street, E. C. 

Preston, Francis, A.M.I.C.E. and M.I.M.E,, 
Kirkburton, Huddersfield. 

Price, Joseph, and Co., Brunswick Foundry, 39 
and 41, Sefton-street, Liverpool. 

Probert, Isaac, 151, Penton-place, Walworth- 
road, S.E. 

Rau, Edouard, 26, Boulevard de l'Observatoire, 
Brussels. 

Sanderson and Co., 101, Leadenhall.street, E.C. 

Schwerd, L. E., Carlsruhe, Baden. 

Serkowski, Stanislaus von, ss. 
Krakau, Austria. 

Shepherd, James, 45, Via Stella, Milan, Italy. 

Shippey Brothers, King-street, E.C. 

REM E J. N., 3, Westminster-chambers, 


* Podgozze,” 


Siemens, Alexander, 12, Queen Anne's-gate, 
Westminster, S. W. 

Signal Engineering Company, 181, High Hol. 
born, W.C. 

Snowden, F. S., 3, Amen-corner, Paternoster- 

| row, E.C. 

South, Harry, 169, Queen Victoria-street. 

iua en Works, Cincinnati, Ohio, 

Stephenson and Co., 9, Victoria-chambers, 


Stewart, Willis N., Edison Electric Light Com- 
pany, Valparaiso, South America. 


Tallis, John Fox, Pentre, Pontypridd, Wales. 

Tasker, Sons, and Co., New Station-road, 
Sheffield. 

Taylor, C. Crossland, Dee Side Electric Works, 
Neston, Cheshire. 

Taylor, E., 68, Heaton-lane, Stockport. 

Tchikoleff, W. N., Central Artillery Barracks, 
St. Petersburg. 

Tenison, Woods, and Co., 27, 
Cheapside. 

Thorpe, H., 55, Theobald's-road, W.C. 

Trouvé, G., 14, Rue Vivienne, Paris. 

Varley, S. A., 2, Hamilton-road, N. 

Verity and Sons, King-street, Covent-garden, 
London, W.C. 


King-street, 


Villier-Stead, Frank, 1, Star-court, Bread- 
street, E.C. 

Walker, A. H., The Grove, Tettenhall, Wolver- 
hampton. 


Walker, S. F., and Oliver, 195, Severn-road, 

al and Blackboy-yard, Notting- 
am. 

Webb, Е. C., M.I. C. E., &c., 84, Fernhead-road, 
St. Peter's Park, W. 

Weedon and Irish, Borough-road, Sunderland. 

Weise, B., 48, Riley-street, Tanner-street, Ber- 
mondsey, S. E. 

Whalley, A., 71, Fleming-square, Blackburn. 

White, T., 39, Maddox-street, W. 

Worsey, C. H., 14, Market-passage, Cambridge. 

Zipernowsky, C., Budapest, Hungary. 


ELECTRICIANS. 


Abernethy, J. P., Superintendent of Tele- 
graphs, Cleveland, Ohio, U.S.A. 
Anthony, William A., Cornell University, 

Ithaca, New York. 

Armstrong, J. T., F. C. S.,51, Ely-place, Holborn. 

Bagot, A. C., 433, West Strand, W.C. (Con- 
sulting. ) 

Bailey, Ernest, 2, Argyle-square, W. 

Barrett, Professor, College of Science, Dublin. 

Barrier, Jules J., 2., Boulevard de Strasbourg, 
Paris. 

Barton, Thomas, Ainsworth-street, Blackburn. 
(Practical. ) 

Beaumont, Electrical Works, Beaumont-road, 
Hornsey Rise, N. 

Bell, Professor A. Graham (inventor of Bell 
Telephone), Volta Laboratory, 1221, 
Crown-avenue, Washington, U.S.A. 

Berry, Е. H., 18, Percival-street, E. C. (Prac- 
tical.) 

Bidwell, Shelford, Riverston Lodge, Southfields 
Wandsworth, S. W. 

Biggs and Co., Broomfield, Bromley, Kent. 
(Consulting.) 

Blodgett, G. W., Boston and Albany Railroad, 
Boston, U.S.A. 

Blyth, Professor, Anderson's College, Glasgow. 

Boettcher, Dr. Emile, 21, Pfaffendorferstrasse 
Leipzig. 

Boker, W., and Co., Henry-street, Huddersfield. 

Boudet, Dr. M., 4, Rue de l'Isly, Paris. 

Boys, C., Vernon, Wing, near Oakham, and 
School of Science, Exhibition-road, Ken; 
sington, W. | 

Bradley, John, 95, Ward-street, Sunderland. 
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Brodgell Brothers and Co., 63, Kirby-street, 
Boston, Mass. 

Brooks, David, Philadelphia, U.S.A. 

Brown, J., Edenderry House, Belfast. 

Bunting, Henry A., Didsbury, near Man- 
chester. 

Bürgin, Emil, Basel, Switzerland. 

Carter and Co., Corn Exchange-buildings, 
Seething-lane, E.C. (Practical.) 

Chaperon, J., 18, Rue St. Sulpice, Paris. 

Chauvin, G. Von, 213, Gresham House, Old 
Broad-street, E.C. 

Church, A. H., 30, Bardolph-road, N. 

Chwolson, O. D., Professor of Physics, St. 
Petersburgh. 

Clerc, L., 6, Ridinghouse-street, Great Portland- 
land -street, W. 

Cooke, T. W., A.S. T. E., Retford. 

Cooper, C. F., 76, Little Britain, E.C. 

Cotterill, A. E., The Laurels, Greenhill-road, 
Moseley, Birmingham. 

Crawford and Balcarres, Earl of, Carlton Club, 
S. W., and Haigh Hall, Wigan. 

Crawford, J. L., 65, West Regent-street, Glas- 


gow. 

Crofts, Alfred, 7, Clarendon-place, Dover. 

Davidson, A., 47, London-street, Glasgow. 

De la Rue, Warren, M.A., D.C.L., F.R.S., 73, 
Portland-place, London. 

Delaurier, E., 77, Rue Daguerre, Paris. 

Dewar, Professor J., F.R.S., Royal Institution, 
21, Albemarle-street, W. 

Didier, A., 10, Berkeley-gardens, Camden Hill, 


тышо, е 

Dingle, W. А., 48, Hindon-street, .Pimlico, 
S.W. (Practical. ) 

Doughty, S. E., Ridley-court, Groat-market, 
Newcastle-on-Tyne. 

Dunstan, R.E, Assoc. M.LC.E, Maldon 
Factories, Kentish Town. 

Dvorak, Dr. V., Professor at the Royal Univer- 
sity, Agram, Croatia. 

Eadright, Jas., West Kensington Park, S. W. 

Edison, T. A., Edison Electric Light Company, 
65, Fifth-avenue, New York, 

Egginton, Chevalier A., 21, Piazza Vittorio 
Emanuell, Turin. 

Ellis, W., F.R.A.S., Royal Observatory, Green- 


wich, S.E. 
Elwell, P. B.. Electric Light, Storage, and En- 
ineering Company, Commercial-road 
orks, Wolverhampton. 
Esson, W. B., Messrs. Paterson and Cooper, 
European Telegraph Works, Dalston, E. 
Ewing, Professor, University College, Dundee. 
Fahie, J. Angelo, M.S. T. E. and E., 10, Lein- 
ster-street, Dublin. 
Fahie, J. J., M.S. T. E. and E., 54, Palmerston- 
i road, Dublin, and Teheran, Persia. 
Fahrig, E., The Park, Eccles, Manchester. 
Faulkner, J., 13, Great Ducie-street, Manchester. 
Feigel, Professor, University, Brünn, Austria. 
Feist, T. M., 4, Clarence-street, Brighton. 
(Practical. ) 
FitzGerald, D. G., 6, Akerman-road, Brixton, 
| S.W. (Consulting.) 
Forde, n C., M.LC.E., 7, Pope's Head-alley, 


Foster, Professor Q. Carey, F.R.S., 18, Dale- 
ham-gardens, South Hampstead, N. W. 


Fry, Jas. D., District Manager National Tele- 
phone Company, Limited, Nottingham. 

Galton, Capt. D., F.R.S., 12, Chester-street, 
Grosvenor-place, S. W. IPS. 

Garnett, Professor W., College of Science, 
Newcastle-on-Tyne. 

Garrett, F. T. and A., High-street, Dunstable. 

Geipel, W., Anglo-American Brush Corporation, 
Mansfield -street, Borough-road, S. E. 

Glover, T. G., Col. R.E., Stapenhill, Sydenham 
Hill, S 


Gordon, F. Beauchamp, 27, Great George-street 
S.W 


Gramme Electrical Company, 115, Broadway, 
New York. 

Greener, J. H., 14, St. Swithin's-lane, E.C. 

Grigg, W., 34, Eastbourne-terrace, Padding- 
t 


on, W. 

Grindle, Annesley, 27, Chichester-street, Belfast. 

Hammer, W. J., German Edison Company, 96, 

Leipzigerstrasse, Berlin. ‚ 

Hartnell, Wilson, M.I.M.E., Benson’s-build- 
ings, Park-row, Leeds. 

Heap, C. R., 2, Scott's-yard, E.C. 

Heaphy, Musgrave, C.E., 19, Lombard-street, 
E.C 


Hedgman and Co., E. R., 164, Falcon-road 
Clapham Junction, S. W. 
Heinrich, C. F., 52, Woburn-place, Russell- 
square, W.C. 

Higgs, Paget, 27, Bouverie-street, Е.С. — 

Horrocks, Peter, M.D., Medical Electrician to 
Guy's Hospital, St. Thomas-street, S. E. 

Hughes, Professor D. E., F.R.S., &c., care of 
the London Joint Stock Bank, 69, Pall- 
mall, S. W. 

Irish, W. E., 15, Foyle-street, Sunderland. 

Jamieson, Andrew, C.E., F.R.S.E., College of 
Science and Arts, Bath-street, Glasgow. 
(Consulting. ) ! 

Jehl, Francis, No. 1, Strada Ionica, Paris. 

Jenkin, Professor Fleeming, 3, Great Stuart- 


street, Edinburgh, and 12, Fitzroy- 
square, W. А 

Kempe, Н. R., Postal Telegraphs, General Post _ 
Office, E.C 


Kilner, W. J., M.B., Medical Electrician to St. 
Thomas's Hospital, 104, Ladbroke Grove- 
road, W. 

Kingzett, C. T. Trevena, Amhurst-road, N. 

Kitler, Professor, Electrotechnisches Institute, 
Darmstadt. . 

Lancaster, J., and Son, 37, Colmore-row, Bir- 
mingham. | 

Lavender, J., jun., and А. L. Taylor, 201, 
Bury New-road, Manchester. 

Lee, Allen, 5, Camden-cottages, Camden-road, 
N.W. (Practical.) 

Lobb, H., 66, Russell-square, W.O. (Medical.) 

Lodge, Professor O. J., University College, 
Liverpool. 

Lovelace, Hy., 7, Gerrard-street, Soho. 

Lumley, F., National Telephone Company, 
Dundee (District Manager and Engi- 
neer). 

MacEvoy, Captain Charles À. , 18, Adam-street, 
Adelphi, W.C. 

Macfarlane, Dr. Alexander, 25, Panmure-place, 
Edinburgh. 


Mackie, Wm., 77, Turnmill-street, E.C. 


ELE—ELE] 


ELECTRICIANS DIRECTORY 67 


MacLellan, John, 41, Bold.street, Blackburn, 
Lancs. (Practical.) 

Maxim, Hiram, 57р, Hatton-garden, Е.О. 

Meeze, ec! and Co., 23, Farringdon-street, 


Mercadier, M., Manager of the Ecole Polytech- 
nique, Paris. 

Moncrieff, Hope, 43 Union-grove, Lark Hall- 
lane, S. W. 

Monnier, D., Manager, Association pour l'Etude 
d'Electricité, and Rue Appert, Paris. 

Mordey, W. M., Anglo-American Brush Electric 
Light Corporation, Limited, Victoria 
Works, Belvedere-road, Lambeth. 

Moorsome, Lindon Lodge, Clevedon, Somerset. 

Moseley, W., 12, Queen's-road. 

Moulton, J. F., F.R.S., Barrister-at-law, 11, 
King's Bench-walk, Temple, E.C., and 
74, Onslow-gardens, S. W. 

Munro, John, 2, Somerset-villas, West Croydon, 
Surrey. (Consulting.) 

Mynn, Gretton, and Co., 7, Grocers Hall- 


court, E.C. 
Nalder, F. H., and H., 8, Victoria-chambers, 
No. 57, Westminster. 
is 7 26, Lansdown-gardens, South Lam- 
t 


O'Kelly, Hilary M., Rochestown House, Kings- 
town, Co. Dublin. 

Parker, Thomas, Electric Light, Storage, and 
En gineering Co. ,Commercial-road Works, 
Wolverhampton. 

Pendred, H. W. and V., Crohill, Angles-road, 
Streatham, S. V. 

Penning, J. R., Southsea Laboratory, 14, Nor- 
folk-street, Southsea. 

Pennycock, J. T., 1, Ironmonger-row, St. 

uke's, E. C. 

Pezzer, Dr. de, 65, Rue Ste. Anne, Paris. 

кке H., High Cross-street, Leicester. 
(Medical. ) 

Piggott, W. P., 17, Argyll-street, Regent- 
street, W. 

Preece, W. H., F.R.S., Gothic Lodge, Wimble- 
don, S. W., and General Post Office. 

Pride, en and Kyle, 18, Dey-street, New 

r 


ork. 

Proctor, C. Faraday, Edison and Swan United 
Electric Light Co., Benwell Works, 
Newcastle-on-Tyne. 

Redmond, D.D., M.P., 126, Sandford-road, 
Dublin. (Consulting. ) 

Reinhold, н W., Royal Naval College, Green- 
wich. 

Reuss, Herbert H., Edison Company, 10, Via 
Zecchia, Milan. 

Reynolds, W. F., Ph.D., 2, St. Helen's-terrace, 
Mile End-road, E. 

Riley, J. R., Riddings, Alfreton, Derbyshire. 

Rodgers, F. M., 21, Finsbury-pavement, E.C. 

Rogers, G. F., 5, Great Winchester Street- 
buildings, E.C. 

Ross, Lr D., M.LC.E., 21, Austin-friars, 


Roylon, Lieut., H.M.S. ‘“ Polyphemus,” Ports- 
mouth. 

Ruston, Proctor, and Co., Lincoln. 

Sabine, R., 3, Great Winchester-street, E.C. 

Sayers, H. M., Eastbourne Electric Light Co., 
Grove-road-chambers, Eastbourne, 


Schiazzi, H., Stanhope Villa, Bromley, Kent. 
Schweitzer, Albert, 35, Kennington Park-road, 
S.E 


Scott, Robert, C. E, Local Board Offices, Vent- 
nor, Isle of Wight. | 

Sellon, К. Percy, Anglo-American Brush Elec- 
tric Light Corporation, 112, Belvedere- 
road, Lambeth, S. E. 

Smillie, R. D., M.S. T. E. and E., Messrs. Denny 
mo Leven Shipyard, Dumbarton, Scot- 
and. 

Smith, G. E., 4, Cranmer-street and 18, George- 
street, Nottingham. 

Smith, T. W., St. Mary-street House, Taunton. 

Smith, Willoughby, 18, Wharf-road, City-road, 
N 


Snell W. H., Electrician to the Cunard SS. 
Company, Huskisson Dock, Liverpool. 

Sotheby, 105, Park.street, Grosvenor-square, W. 

Spagnoletti, C. E., Great Western Railway, 
Paddington, W. 

Sprague, J. T., 117, Greenlane, Birmingham. 

Starr, Eli T., Philadelphia, U.S A. 

Stead, F. V., 50, Lombard.steeet, London, 
E.C. 

Steavenson, W. E., 15, Henrietta-street, Caven- 
dish-square. (Electrician to St. Bartho- 
lomew's Hospital.) 

Stephens, Ralph, 18, George-yard, Old-street, E. C. 

Stephens, F. A., 17, Duke-street, West Smith- 
field, E.C. 

Stone, W. H.. Dr., 14, Dean's-yard, Westmin- 
ster, S. W. 

Stroh, A., 98, Haverstock-hill, N. W. 

Tait, Professor, P. G., The University, Edinburgh. 

Tait, Wm.,7, Harold.street, Bishopwearmouth, 
Sunderland. 

Taylor, Edmund, 68, Heaton-lane, Stockport. 

Thompson, Dowsing, and Rew, 4, Queen Vic- 
toria-street, E. C. 

Thompson, Professor, S. P., University College, 
Bristol. 

Thomson, Sir W., The University, Glasgow. 

Tomlinson, Thomas, King's College, Strand, 


Tuck, E., 22, Litchfield-street, W.C. 

Turner, Seth, and Co., Chicago, U.S. A. 

Trotter, A., Furnival's-inn, Holborn, E.C. 

Tunzelman, G. W. von, H.M.S. Britannia, 
Dartmouth. 

Tyndall, Professor John, F.R.S., LL.D., Royal 
Institution, 21, Albemarle-street, W. 

Upward, A. Reni, 150, Holland-road, Kensington, 
W. (Consulting.) 

Van Zwieten and Co., Oost, Java, Malang. 

Vyle, S., 11, The Terrace, High-street, Wal- 
thamstow, E. 

Wadley Brothers, 78, Lower Sloane-street,S. W. 

Wallace, Edwin C. Wallis, 13, Eilla-street, Leeds. 

Waltenhofen, Dr. Adalbert de, Prague. 

Warwick, Benjamin, 154, Highbury-hill, N. 

Watteville, A. de, M.D., Medical Electrician 
to St. Mary's Hospital, 30, Welbeck- 
street, Cavendish-square, W. 

Westinghouse, Church, Kerr, and Co., 17, Cort- 
lanell-street, New York, U.S A. 

Weston, L., 106, Princes-street, Edinburgh. - 

Whiting, H. G., 11, Poultry, E.C. 

Wilde and Co., Ancoats, Manchester. 

Wilson, Carus, 11, Queen Victoria-street, S, E. 
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Winch, R. Walter, 62, Brocklehurst.road, S. E. 

Woodward, C. J., 97, Harbour-road, Birming- 
ham. 

Wright, Arthur, Brighton. 

Yates, J. M., 28, Westmoreland-street, Sheffield. 

Zweiten, Z. Y. , Malang, Oost, Java. 


ELECTROLIERS (see ELECTRIC LIGHT 


FITTINGS). 


ELECTROMOTORS, MAKERS OF (see also 


DYNAMOS). 


Ayrton and Perry, Professors, Telpher House, 
, Great Eastern- street, E. С. 
Baudet, Cloris, 90, Rue St. Victor, Paris. 
Binko and Co. (Agents for Binko, Siegel, and 
d ), 12, Coleman-street, Bunhill- -TOW, 


Brady, Jas., 257, Water-street, Brooklyn, New 
York, U.S.A. 

Buni ta J. C., 49, Selborne-road, Hove, 

ussex. 

Clark, Wm., 43, Renfield-street, Glasgow. 

Colborn, J. W. . and Co, Main- street, Fitch- 
borg, Mass. 

Coxeter and Nehmer, 23 and 24, Grafton-street 
East, Tottenham Court-road, W.C 

Cuttriss and Co., 72, New Briggate, Leeds. 

Electro- Dynamic Company, Archway House, 
Bush-lane, Cannon-street, E.C., Agents 
for Griscom’s Motor (C. R. Heap, 
Manager). 

Elphinston-Vincent Electro Dynamo Machine 
Co., 79), Gracechufch-street, Е. С. 

Howe Machine Company, 46, Queen Victoria- 
street, E.C. ; factory, Bridgeton, Glas- 


gow. 

Immisch, Moritz, Perren-street, Ryland-road, 
Kentish Town, N.W. 

Kinetic Engineering Co., 36 and 37, Brook- 
street, Holborn. 

Price and Co., Brunswick Foundry, 39 and 41, 
Sefton- street, Liverpool. 

Theiler and Sons, M., 86, Canonbury-road, 
N. ; works, 1, Alwyne- lane, Canonbury, 
London, 

Vulcan сша Company, Rocliffe-street, 
nn 


ELECTRO PLATERS. 


Adams and Son, 57, Haymarket, S. W. 
Adkins, H., and Sons, 12, Weaman-row, Bir- 


min gham. 

Almond, Win, 129, Stretford-street, Man- 
chester. 

Ashberry, P., and Sons, 21, Bowling Green- 


street, Sheffield. 
Ashdown, Thos, ., 47, Berwick-street, Soho, W. 
Baker, Charles, 14, Wynyatt- street, Goswell- 
road, E. C. 
Batt, , George, 77, Rahere-street, Goswell-road, 


ж Wm. H., 51, Great Sutton-street, 
C 


Benetfink and Co., 85, 86, 89, 90, 107, and 108, 
Cheapside, 'E.C. T and 1, Ironmonger- 
lane, E.C. 

Benson, W. H., 13, Weaman-street, Birming- 


ham. 
Blake, E 15, Albemarle-street, Clerkenwell, 
Boardman, Glossop, and Co., Clarence Works, 


Pond- street, Sheffield. 
BONES T. W., and Co. .; 99, Hatton-garden, 


C. 
Bolton, J., and Son, 64, George-street-parade, 
Birmingham. 
Bourne and O'Neil, 18 and 19, Ludgate-hill, 
Birmingham. 
Box, W. R., and Co, 105, Middle Abbey. 
street, Dublin. 
Bradbury, Thos., and Sons, 15, Charterhouse- 
street, E.C. 
ragg, W. E., 49, Ellis -street, Birmingham. 
nn Bros., 17, Ely-place, Holborn, London, 


е а pa 14, Dean-street, Birmingham. 

Brown, Thos., 7, Spencer-street, E. C. 

Buck, Chas., 20, St. John's-lane, E.C. 

Byrn, P., 26, Wicklow- street, Dublin. 

Carrington and Co., 150, Regent- street, W. 

Chalkley, Hy. Thos., jun., 9, Princess-street, 
Clerkenwell, E.C. 

Chellingsworth, J. 'H. Fredk., 5, Maidenhead- 
court, E.C. 

runs Handley, and Co., 19, St. John's- 

uare, E.C. 
Cole, Thos ; 102, St. John's-street, 


Crawford, T. W., 300, Argyle-street, Glasgow. 

Cutts and Son, “a, 29, Broad- street, ark, 
Sheffield. 

Daniel, Francois Auguste. 55, 
Tottenham Court-road, W. 

Dobson, Hy., 27, King-street, Soho, W. 

Eaborn an Honour, 65, Hatton- -garden, E.C. 

Ebner, Theodore, 182, Seymour- -street, Euston- 
square, N. ҮҮ. 

Edwards and Son, 
Clerkenwell, E.C. 

а саш Charlotte-street, Blackfriars, 


London, 


Percy-street, 


34, Great Sutton-street, 


Eve, Bros., 39, Nicholas-street, Bristol. 

Freeman, G., 112, Newhall-street, Birmingham. 

Gallimore, W., and Co., Arundel-street, Shef- 
field. 

Garrit, Jno. Jas., 18, Clerkenwell-road, Е.О. 

Goodfellow and Sons, 29, Hatton- garden, E.C. 

Gorer, Solomon, 89, Edgware- road, W. 

Green and Son, A., 104, Hylton- street, Bir- 
mingham. 

Grimme, Ferdinand, jun., 294, Percival-street, 
Clerkenwell, E.C. 

Hancock, J., 42, Holly- -street, Sheffield. 

Hands and Son, ó to 6, Camomile- street, E.C. 

Harrison, Wheatcroft, and Co., 99, Hatton- 
garden, E.C. 

Hart, J., Augusta-street, Birmingham. 

Hill, Edwin, 294, Percival. street, E.C. 

Hodd, Rd., and Son, Minerva Works, 30 and 
öl, Hatton-garden, E.C. 

Ingram, J., 126, Suffolk-street, Birmingham. 
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King, Jno. W., 15, St. John’s-square, E.C. 

Leddell, H., and Co., 19 and 20, Cowcross- 
street, Е.С. 

Leefe, Fredk. E., 289, Goswell-road, E.C. 

Lemoine, Jules, 17, Great Sutton-street, Clerken- 


well, E. C. 

Leslie, Sidney, 61, Upper-street, Islington, N. 

Loewenstark, M. D., 32, Aldgate, E. 

Mappin Brothers, 67 and 68, King William- 
street, E.C., and Regent.street, W. 

Marr, W. H., 121, Wardour-street, W. 

Marsball, Sons, and Co., Limited, Britannia 
Iron Works, Gainsborough. 

Martin, Hall, and Co., Limited, 22, Ely-place, 
Holborn, E.C. 

Mu W., 56, St. Paul's-square, Birming- 


am. 
Neal, Jno., 44 to 48, Edgware-road, W. 
Nickel Plating var ag A 13, Greek-street, Soho, 
W. (Chas. arquharson, Manager. ) 
Nixon, J., jun., St. John's-passage, Clerken- 
well, E.C. 
Noone, Alfred, 55, St. John-street-road, E.C. 
. Nowell, J., and Sons, 32, Hatton-garden, E.C. 
Nye, Geo., 139, Carlisle-street, N. ү. 
Otley, T., and Sons, Leadenhall-buildings, 
E.C. (J. F. Bigg Cole, London agent.) 
Otley, T., and Sons, Meadow Works, Sheffield. 
ау; ME and Son, 18, Surrey-street, Shef- 
eld. 

Parker, W., ашп, 45, Hanging- 
ditch, Withy-grove, Manchester. 
Peacock, Jas., 38, 40, and 42, New Oxford- 

street, W.C. 
Pickering, Thos., 6, Queen-street, Clerkenwell, 


Pidgeon, E A 5, Jerusalem-passage, Clerken- 
well, E.C. 

Plating Company, Limited (Nickel), 34 and 35, 
Kirby-street, Hatton-garden, E.C. (R. S. 
Macrea, Secretary). 

Pound, Jno., and Co., denhall-street, E.C. 

Prime, Thos., and Son, 3 and 5, Charterhouse- 
street, E.C. 

Richardson, R., 34, Ely-place, Holborn, E.C., 
and Sheffield. 

Roma B J., 9, Northampton-street, Birming- 

m 


Rowley, Arthur and Henry, 180, Gray's Inn- 
i road, W.C. 

Sanders, Albert, and Co., 242, Oxford-street, W. 

Saville, G. A., 51, Tarleton-street, Liverpool. 

Senegal, Louis, 261, Brompton-road, S. W. 

Sewell, J. and C. J., 49, Fore-street, and 

London-wall, E.C. 

Sheffield Nickel and Silver Plating Company, 
‚Globe Works, Penistone-road, Sheffield. 

неш ОЬ; 24, Gloster street, Clerkenwell, 


Smith, Jas. Wells, 51, Percival-street, E.C. 

Smith, Stephen, and Son, 35, King.street, 
__ Covent-garden, Ұ.С. 

Smith, T., and Son, Queen-street, Glasgow. 

Smith, Thos., and Co., 10, Percival-street, 
.. Clerkenwell, Е.С. 

Spiller, Robert, 166, Upper-street, N. 

Spurrier, W., Hall-street, Birmingham. 

Still and Co., 20, Charles-street, Hatton-garden. 

Stilwell and Sons, R. T., 76, Spencer-street, 

Birmingham, and Barras-lane, Sheffield, 


Sturges, Bladon, and Middleton, 15, Weaman- 
street, Birmingham. 

Sturtevant, Thomas Thorold, 151, Farringdon- 
road, E.C. 

Suter and Woollaston, 56, Graham-street, Bir- 
mingham. 

Swift, Thomas, 6, Percival-street, E.C. 

Taberer, James, 79, Dean-street, Soho, W. 

Tatnell, H., 120, Salisbury-square, Fleet-street, 


E.C. 
Thompson, W., and Co., 79, Spencer-street, 


Birmingham. 
Thoms, Geo. Hy., 5, Rydon-crescent, E.C. 
Thoms, Wm., 36, Spencer-street, E.C. 
Trowbridge, Hy., 65, Frith-street, Soho, W. 
Turner, J., 17, North Church-street, Sheffield. 
Tysall, Ephraim, 24, Poland-street, W. 
Walker and Hall, 45, Holborn-viaduct, E. C. 
Warren, J., 11, Court Thorp-street, Birming- 


ham. 
Watson, W., 59, Noble-street, Goswell-road, 
E.C 


Watt and Co., 36, Clerkenwell-green, E.C. 

Wheatstone and Bennett, 104, 106, and 108, 
Oxford-street, W. 

Whitehouse, Jesse, 24, Queen-street, Soho, W. 

Whitrod, Son, and Co., 55, Berwick.street, 
Soho, W. 

Wilkins and Son, 354, City-road, E.C. 

Wilkinson, Thos., and Sons, 16, Holborn-via- 
duct, E.C. 

Williams, J., and Co., St. Augustine's Park 
Bristol. 

Wilson and Co., F., 54, Eyre-street, Sheffield. 
Wodicka, Joseph, 2, Charles-street, Curtain- 
road, E.C. - 

Wood and Son, 188, Warstone-lane, Birming- 
ham. 

Woodward, Horace, and Co., 38, Holborn- 
viaduct, E.C. 

Yates, Bros., 43, Coleshill.street, Birmingham. 


ELECTROTYPERS. 


Butler and Tanner, 18, Paternoster-row, E.C. 

Cattell, A. S., and Co., 16, Bear-alley, Farring- 
don-street, E.C. 

Dellagana and Co., 48, Fetter-lane, E.C. 

Dorrington, A. R., and Co., 8, Stanhope-street, 
Strand, W.C. 

Hare, Т. M. &Co., 31, Essex-street, Strand, W.C. 

Knight & Hawkes, 13, Clerkenwell-close, E.C. 

Manning and Son, 28, Old-st., Aldersgate, E.C. 

Plummer, F., and Co., 1 and 2, Goldsmith's- 
court, Great New-street, Fetter-lane, 
London, E.C. 

Richardson, Koolman, and Isger, Harp-alley, 
Farringdon-street, E.C. 

Sharrow and Anderson, 6, West-street, Seven 
Dials, W.C. 

Silverlock, H., 92, Blackfriars-road, S. E. 

Thoms, W., 36, Spencer-street, E. C. 

Watts, C. F., 21, Paternoster-square, E.C. 


ENGINE MAKERS (GAS) 


Andrew, J. E. H., 1234, QueenVictoria-st., E.C. 
Crossley Brothers, 24, Poultry, E.C., aud Man- 
chester. (Otto.) 
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Menzies and Blagburn, Agents for the Otto 
Engine, 7, Dean-street, Newcastle-on- 
Tyne. 

Openshaw and Co., 8, Union-court, Old Broad- 
street, E.C. 

Thomson, Sterne, and Co., North Woodside- 
road, Glasgow, and Cannon-street, E.C. 
(Clerke’s. ) 


ENGINE MAKERS (STEAM). 


Allen, W. H., and Co., York-street Works, 
York-road, Lambeth, S. E. 

Alley and Maclellan, Sentinel Works, Glasgow. 

Amos and Smith, Albert Dock Works, Hull. 

анион and Sims, Providence, Rhode Island, 
U.S.A. 

Aveling and Porter, 72, Cannon-street, E.C. 
Bagshaw, J., and Sons, Victoria Foundry, Bat- 
ley, Yorks. (Stationary Engines. ) 

Bernays, J., 96, Newgate-street, E.C. 

Bletchley Ironworks, 46, Tower-chambers, Fins- 
bury-pavement, E.C. 

Brotherhood, P., 15, Belvedere-road, Westmin- 
ster Bridge-road, S. E. 

Butterworth, J., King-street West, Manchester. 

ce u and Co., 65, Queen Victoria-street, 


Clayton and Shuttleworth, 78, Lombard-street, 
E.C., and Lincoln. 

Chillington Iron Company, Limited, Wolver- 
hampton. 

Davey, Paxman, and Co., 139, Queen Victoria- 
street, E.C., and Colchester. 

Deakin, Parker, and Co., Sandon Works, Sal- 
ford, Manchester. 

Easton and Anderson, 3, Whitehall-place, S. W. 

Flood and Co., 25 and 27, Holland.street, 
Blackfriars, S. E. 

Fowler, J., and Co,, 6, Lombard-street, E.C., 
and Leeds. 

u, W. J., and Sons, 64, Cannon-street, 
E. C. 

Gwynne, J. and H., 89, Cannon-street, E.C. 

Hayes, vo us 12, Great St. Helens, London, 


Heenan and Froude, Manchester. 

Hindley, E. S., 11, Queen Victoria-street, E.C., 
and Bourton, Dorset. 

Hornsby, R., and Sons, 84, Lombard-street, 
E.C., and Grantham. 

Howard, J. and F., 69, Cornhill, E.C., and 
Bedford. 

Hunter and English, 202, Bow-road, E. 

Marshall, Sons, and Co., 79, Farringdon-road, 
E.C., and Gainsborough. 

Maudslay, Sons, and Field, 110, Westminster 
Bridge-road, S. E. 

Penn, J., aud Sons, Greenwich, S. E. 

Ransome, Sims, and Jefferies, 9, Gracechurch- 
street, E.C., and Ipswich. 

Reading Ironworks, Reading. 

Robey and Со., 117, Cannon-street, E.C., and 
Lincoln. 

Shanks, A., 27, Leadenhall-street, E.C. 

Simons, L., Nottingham. 

Sykes, H., 66, Bankside, E.C. 

Tangye Brothers, Limited, 35, Queen Victoria- 
street, E. C. 


Thames Ironworks and Shipbuilding Гораву, 
Orchard-yard, Blackwall, E. (Hodson's 
Rotary.) 

Wallis and Stevens, Basingstoke, Hants. 

Westinghouse, Church, Kerr, and Co. (agents 
for the Westinghouse Machine Co.), 17, 
Cortlandt-street, New York, U.S.A. 


ENGRAVERS (see DRAUGHTSMEN). 


FIRE ALARMS (see ELECTRICAL APPARATUS 
MAKERS). 


GALVANISED IRON WIRE MAKERS (see 
WIRE). 


GALVANISERS. 


Bishton, T., Monmore-green, Wolverhampton. 

Blackwall Galvanised Iron Company, 4, Corbet- 
court, Gracechurch-street, E.C. 

Brady, F., and Co., Great Clyde-street, Glas- 


gow. 

Bratt, J. and A., Clarence-street Works, Wol- 
verhampton. 

Brooker, Dore, and Co., 4, Corbet-court, Grace- 
church-street, E.C. 

Brown, J. B., and Co., 90, Cannon-street, E.C. 

Crown Galvanising Co. ,57, Milk-street, Deritend, 
Birmingham. 

Davies Bros., and Co., 110, Cannon-street, E.C., 
and Wolverhampton. 

East London Galvanising and Metal Company, 
31, Lombard-street, E.C. 

Ensoe and Thomas, Ettingshall, Wolverhamp- 
ton. 

Garrett, B. C., 16, Finsbury-square, E.C. 

Gospel Oak Iron Company, Wolverhampton. 

Holcroft, : . and C., 139, Cannon-street, London, 
E 


Imperial Galvanised Iron Company, Wednes- 
field, Staffs. 

London Galvanised Iron Company, 27, Wharf- 
road, City-road, N. 

Middlesbrough Galvanising Co., Middlesbrough. 

Morris, H., 58, Longmore-street, Birmingham. 

Morris, W , 40 and 41, Cox-street West, Balsall 
Heath, Birmingham. 

Porteous and Crawford, 94, Elliot-street, An- 
derston, Glasgow. 

Redcliffe Crown Galvanised Iron Company, 118, 
Cannon-street, E.C., and Bristol. 
Rapieff, John, Hurst Lodge, Hadley Wood, 

Barnet, Herts. 
Topham and Snushall, 26, Oxford-street, Bir- 
mingham. 
Treggon and Co., 19, Jewin-street, E.C. 
Stevens, E. Quarry Bank, Brierley Hill, Staffs. 


GAS ENGINES (sce ENGINES, Gas). 
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GAS PRODUCERS. 


Dowson Economic Gas Company, 3, Great 
Queen-street, Westminster, S. W 


GLASS MERCHANTS AND BLOWERS. 
Appert Eros; 66, Rue Notre Dame de Nazareth, 


aris. 

Bellchambers, G., Belle Isle, York-road, N. 
(Glassblower.) 

Bishop, S. and C., and Co., St. Helens, Lanca- 


Bóhm, Ernst, 34, Northampton-street, St. 
ES Clerkenwell, London, 


ad^ Bros and Co., 24, Finsbury-circus, 


Dean, A., 8, Cross-street, Hatton-garden, E.C. 
(Glassblower.) 

Emmerton, J., 15, Kirby-street, Hatton-garden, 
E.C. (Glassblower. ) 

Harding, R., Suffolk-grove, Southwark, S. E. 

Pastorelli and Rapkin, 46, Hatton-garden, E.C. 
(Glassblowers. ) 

Pellatt, Apsley, and Co., 17, St. Bride-street, 
Ludgate-circus, Е.С. (Glassblowers. ) 

Southwark Lead and Glass Company, Park- 
street, Southwark, 8. E. 

Williams, J. F., and Co., 36, St. Martin's-lane, 
Ү.С. (Merchant. ) 


GUTTA PERCHA (see INSULATING 


MATERIALS). 


INCANDESCENT LAMPS, MAKERS OF (see 
also ELECTRIC LIGHT ENGINEERS). 


Bernstein—Bernstein, Alexander, Boston, U.S.A. 

Cruto—Cruto and Co., A., Turin, Italy. 

Edison—Edison Electric Light Company, 65, 
Fifth-avenue, New York; Edison and 
Swan United Electric Light Company, 
57, Holborn-viaduct, E.C. ; 104, West 
George-streét, Glasgow ; and Newcastle- 
on-Tyne. 

Bohm, Ernest, 32, Northampton.street, 
Clerkenwell, E. C. 

Hammond Company's Incandescent Lamp Fac- 
tory, J. Swinburne, Manager, 36 and 37, 
Bermondsey-street, S. E. 

Lone-Fox—Anglo-American Brush Electric 
Light Corporation, Belvedere-road, Lam- 
beth, S. E. 

Maxim —Maxim-Weston Electric Company, 32, 
Queen Victoria-street, E. C. 

Müller—Müller, C. H. F., 23, Sonninstrasse, 
Hamburg. 

Oppermann Bros., Brewhouse Yard, St. John- 
Street, Clerkenwell. 

Siemens —Siemens and Halske, Berlin. 

Swan—Edison and Swan United Electric Light 
Company, 57, Holborn-viaduct, E.C. ; 
104, West George-street, Glasgow ; and 
Newcastle-on-Tyne, 


Woodhouse and Rawson —Woodhouse and Raw- 
son, 11, Queen Victoria-street, E.C. 


INDIA RUBBER (see INSULATING MATE- 


RIALS). 


INSTRUMENT MAKERS, SCIENTIFIC (sce 


SCIENTIFIC APPARATUS MAKERS). 


INSULATING MATERIALS, MAKERS OF 
(see also under ASBESTOS). 


Ancoats Vale Rubber Company, 13, Bow-lane, 
E.C. (India Rubber Makers.) 

Anderson, Abbott, and Anderson, 37, Queen 
Victoria-street, E.C. (India Rubber, &c., 
Makers.) 

Bel, H., Guildford.street, York-road, S.E. 
India Rubber Maker.) 

Benda 7 5 and 6, Winchester-court, 


Birmingham India Rubber Company, New- 
street, Birmingham. 

Bishop Gutta Percha Works, 420, East Twenty- 
fifth-street, New York. (Gutta Percha.) 

Britannia Rubber and Kamptulicon Company, 
32, Cannon-street, E.C. (India Rubber 
Makers. ) 

Burge aud Warren, 42, Kirby-street, Hatton- 
garden, E.C. (India Rubber Makers.) 

Butler Hard Rubber Company, 53, Mercer- 
street, New York. 

Callender's Bitumen, Telegraph, and Water- 
proof Company, 101, Leadenhall.street. 

Cow, P. B., Hill, and Co., 46, Cheapside, E. C. 
(India Rubber Makers.) 

Day, A. G., 120, Broadway, New York. (The 
Kerite Insulator.) 

Ell, A. J., 178, Bishopsgate-street Without, 
E.C. (Gutta Percha Maker.) 

Felten and Guilleaume, Mülheim-on-Rhine, near 
Cologne. 

Gutta Percha Company, Wharf-road, City- 
road, N. 

Hanover Vulcanite Company, Moorgate Station- 
buildings, 63, Finsbury-pavement, E.C. 
(Vulcanite. ) 

Harburg India- Rubber Comb Company, 138, 
London-wall, Е.С. (Vulcanite. ) 

Hart Brothers, 40, Monkwell-street, E.C., and 
Manchester. (Gutta Percha.) 

Hille, G. L., 45, Finsbury-pavement, E.C. 
(Gutta Percha.) 

Hooper's Telegraph and India Rubber Works, 
31, Lombard-street, E.C. 

India Rubber, Gutta Percha, and Telegraph 
Works Company, 106, Cannon-street, 
E.C. 

Ingram, J. G., and Son, Hackney Wick, E. 
(India Rubber.) 

Irwell India Rubber and Gutta Percha Works, 
6, Billiter-street, E.C., and Royal Albert 
Docks. (For branch offices see Alphabeti- 
cal List.) 
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Macintosh, C., and Co., Cambridge-street, Man- 
chester. (India Rubber.) 

Meiter, C. W., and Co., 86, Gracechurch.street, 

. (Gutta Percha.) 

Moseley, D., and Sons, 1, Milk-street, Cheap- 
side, E.C. (India Rubber.) 

Mosses and Mitchell, 68 to 71, Chiswell.street, 
Е.С. (Vulcanised Fibre.) 

Plumb, H., 1154, City-road, E.C. 

Sangster, J., 8, Coleman-street, Е.С. (Vul- 
canite.) 

Scott, Ronald, A., 6, Pomona-place, Fulham, 
8. (Hardened India-Rubber Varnish 
Insulator. ) 

Smith, J., and Co., 87, Blackman-street, 
Borough, S.E. (Gutta Percha.) 

Tuck and Co., 116, Cannon-street, E.C. (India 
Rubber. ) 

Winter, J., and Co., 1, Park-side, Knightsbridge, 
S.W. (Gutta Percha.) 


INSULATOR (TELEGRAPH, &c.) AND 
BATTERY JAR MAKERS. 


Bailey and Co., Fulham Pottery, S. W. 
Bayliss r ones, and Bayliss, 3, Crooked-lane, 


Bourne, J., and Son, 6, St. Pancras Station, 
Euston-road, N.W., and Denby Pottery, 
near Derby (W. C. Greenhill, Manager). 

Brayne, F., and Co., Bow Pottery, Three Mills- 
lane, Bromley-by-Bow. 

Buller and Co., 32, Queen-street, Cheapside, 
London, E.C. 

Cadiot, E. H., 6, Lime-street, E.C. 

Carlaw, Coulson, and Co., 258, Castle-street, 
Glasgow. 

Ba au Watts, 28, High-street, Lambeth, 


Electrical Insulator Manufacturing Company, 
31, Lombard-street, E.C. 

Electrical Supply Company, 17, Dey-street, 

(ew York. 

India Rubber, Gutta Percha and Telegraph 
Works Company, 106, Cannon-street, 
E.C.; works, Silvertown, E. 

Jobson Bros., Phoenix Works, Dudley. 

Maling, C. T., 20, Bartlett's-buildings, Hol. 
born.circus, E. C. 

Plumbago Crucible Company (Patent), Church- 
road, Battersea, S. W. 

Price, Sons, and Co., The Potteries, Bristol. 

Stiff, J., and Sons, High-street, Lambeth, Lon- 
don, S. E. 

South Yorkshire Bottle Co., Swintone, near 
Rotherham. 

Taylor, Tunnicliff, and Co., Eastwood, Hanley; 
London agent, E. Fox, 9, Bartlett's- 
buildings, Holborn, E.C. 

Telegraph Insulator Company, 28, Hamilton- 
street, Birkenhead. 

Union Porcelain Works, Greenpoint, New York, 


U.S. A. 
Woodhouse and Rawson, ll, Queen Victoria- 
street, E.C. 


IRON WIRE (sec WIRE). 


JOURNALS, ELECTRICAL. 


Nore.—The words '* wholly" and ‘‘ partly " 
after the name of each journal denote that they 
are wholly or partly devoted to electricity and 
its applications. 


American Journal of Science (Silliman's) 
monthly, Newhaven, Connecticut, U.S.A. 
(partly). 


Annalen der Physik und Chemie (see Wiede- 
mann's Annalen). 

Annales de U Electricité, every fortnight, 80, 
Rue Royale, Brussels (wholly). 

Bulletin de la Société Internationale des Elec- 
triciens, monthly, 99, Rue de Grenelle, 
Paris (wholly). 

Central Blatt für Electrotechnik (late Zeitschrift 
für Angewandte Electricitätslehre), edited 
by F. Uppenborn, 5, Weinstrasse, Han- 
over ; published by R. Oldenbourg, 
Munich and Leipzig (wholly). 

Comptes Rendus, organ of the Paris Academy of 
Sciences, Paris (partly). 

Contract Journal, weekly, 1, Salisbury-court, 
Fleet-street, E.C. Price 6d. (partly). 

Dingler's Polytechnischer Journal, Stuttgart, 
Germany (partly). 

Electrical Engineer, 43, Imperial-buildings, 
Ludgate-circus, E.C., monthly. Price 
3d. (wholly). 

Electrical World, The, 9, Murray-street, New 
York, weekly. Price 5 cents (wholly). 

Electrician, The, weekly, 1, Salisbury-court, 
Fleet-street, London, E.C. Price 4d. 
(wholly). 

Electrician, The, monthly, Electrical Publish- 
ing Co., 115, Nassau-street, New York. 
Price 10 cents (wholly). 

Electrotechnische Rundschau, monthly, edited 
by Dr. Theodor Stein, Frankfort; pub- 
lished by Mahlau and Waldschmidt, 
Frankfort (wholly). 

Electrotechnische Zeitschrift, monthly, organ of 
the Berlin Electro-technical Society ; 
published by J. Springer, 5, Monbijou- 
platz, Berlin (wholly). 

Engineer, The, weekly, 163, Strand, W.C. 
Price 6d. (partly). 

Engineering, weekly, 35, Bedford-street, Strand, 
W.C. Price 6d. (partly). 

Journal de Physique, 133, Boulevard St. Michel, 
Paris (partly). 

Journal Telegraphique, monthly, Beruc, Swit- 
zerland (wholly). 

Knowledge, weekly, Wyman and Sons, Great 
Queen-street, W.C. Price 2d. (partly). 

La Lumière Electrique, weekly, 31, Boulevard 
des Italians, Paris. Price 1 franc 
(wholly). 

La, Nature, weekly, G. Masson, 120, Boulevard 
St. Germain, Paris. Price 50 centimes 
(partly). 

L'Electricien, fortnightly, 120, Boulevard St. 
Germain, Paris. Price 1 franc (wholly). 

L Electricité, weekly, 31, Boulevard des Italians, 
Paris. Price 50 centimes (wholly). 

L Electricité Russe, St. Petersburg (wholly). 

Nature, weekly, Bedford-street, Strand, W.C. 
Price 6d. (partly). 


JOU—MET] 


ELECTRICIANS’ DIRECTORY. 73 


Operator, The, fortnightly, 9, Murray-street, 
New York (wholly). 

Philosophical Magazine, monthly, Taylor and 
Francis, Red Lion-court, Fleet-street, 
E.C. Price 2s. 6d. (partly). 

Revista de Electricidade Telephos Pharoes e 
Corrcios (monthly), Estacao  Telegra- 
phica Central, Porto. 

Scientific American, weekly, 261, Broadway, 
New York (partly). 

Silliman's Journal (see American Journal of 
Science). 

Telegraph Engineers, Journal of the Society of, 
monthly, Messrs. Spon, Charing-cross, 
S.W. Price 4s. (wholly). 

Telegraphic Journal and Electrical Review, 
weekly, 22, Paternoster-row, E.C. Price 
4d. (wholly). 

Téléphone (fortnightly), 6, Rue du Rouleau, 
Brussels. 

Wiedemanws Annalen der Physik und Chemie, 
Leipzig, Germany (partly). 

Zeüschrit für Electrotechwik, fortnightly, organ 
of the Vienna Electro-technical Society ; 
published by A. Hartleben, Vienna, 
Pesth, and Leipzig (wholly). Annual 
subscription 16 marks (about 16s.). 


LATHES (see TOOLS). 
LEAD (see METAL MERCHANTS). 


LIGHTNING CONDUCTORS, Makers and 


e 


Contractors for the Erection of. 


Adler and Co., W., 15, Louisengasse, Vienna. 

Banks, William, 32, Corporation-street, Bolton, 
Lancashire. 

Benham and Froud, 40, Chandos-street, Strand, 


W.C. 
Berry and Sons, W. D., Faraday Works, Hud- 
dersfield. 
Binks, Brothers, Strafford-street, Millwall, E. 
Bishop, Wm., 33, Mott-street, Birmingham. 
Blackburn, Joseph, 39, Arkwright-street, Not- 


tingham. 

Bland and Co., J. H., 75, Blackfriars-road, 
S.E. ; works, 27, Kirby-street, Hatton- 
garden, E.C. 

Bossomaier and Co., 72, Finsbury-pavement, 


.C. 
Bramham, J., 104, Dale-street, Liverpool. 
Bullivant and Co., 72, Mark-lane, E.C. 
Clough, B., Thornton-road, Bradford. 
Coppin and Co., 46, City-road, N. 
Cutting aud Co., Wardrobe-chambers, Queen- 
SictóHa MS E.C. 
Davis, J., and Co., 51, Tyrel.street, Bradford. 
Davis, J., and Sons, All Saints' Works, Derby. 
Dennis and Co., Agents for Felten and Guil- 
leaume, 101, Leadenhall-street, E.C. 
Dixon, S., and Son, Lightning Conductor 
Manufactory, 49, Swingate, Leeds. 
Dixon and Corbitt, 73, Garford-street, Poplar, 
E., and Gateshead-on-Tyne. 
Drake, G., Princeville-street, Bradford. 


Earp, Henry, 12, Harwarden-terrace, Gregory 
Boulevard, Nottingham. 

Ellis, E., and Co., 13, Einmett-street, Poplar, E. 

Fidge, Stevens, and Co., Brunswick Works, 
Robin Hood-lane, Poplar, E. 

Gardner, John, 32, Caledonian, Glasgow. 

Glover and Co., Walter F., 25, Booth-street, 
Manchester; 28, Budge-row, Cannon- 
street, E.C. ; and 85, Buchanan-street, 
Glasgow. 

Gray and Son, J. W., 115, Leadenhall-street. 

Haggie Brothers, Gateshead-on-Tyne. 

Harrison, Cox-Walker, and Co., Darlington. 
(Vyle's Patent.) 
Henderson, J. (Agent for J. Blackburn), 66, 
Frampton Park-road, Hackney, E. 
Johuson and Phillips, 14, Union-court, Old 
Broad-street, E.C. 

Lavender, J., jun., 210, Bury New-road, Man- 
chester. 

McLellan, John, 41, Bold-street, Blackburn, 
Lancashire. 

a T. T., 102, Fetter-lane, London, 
E 


Morton and Co., F., 1, Delahay-street, London, 
S.W. 
Be and Co., 130, Strand, London, 


Northam and Co., John, 30, Norfolk-street, 
Sheffield. 

Paterson and Cooper, 76, Little Britain, Lon- 
don, E.C. 

Sanderson and Co., 101, 
London, E.C. 

Sharples, C. H., Preston, Lancashire. 

Sharples, George, Preston, Lancashire. 

Shaw, John, Sheffield. 

Slater, Wm., and Co., Crampton-street, Brad. 


Leadenhall-street, 


ord. 
Weedon and Irish, Borough-road, Sunderland. 


LOCAL AUTHORITIES AND THEIR 
OFFICIALS (see pp. 1—12). 


MACHINE BELTING (se Drıviıns BAND 


MAKERS). 


MANGANESE MERCHANTS (see METAL 


MERCHANTS). 


MATHEMATICAL INSTRUMENT MAKERS 


(see SCIENTIFIC APPARATUS MAKERS). 


METAL MERCHANTS, MANUFACTURERS, 
FOUNDERS, &c. 
Brass. 


Blundell, G. T., and Co., 23, West India Dock- 
road, 
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Bolding, John, and Sons, 19, South Molton- 
street, W. 
Bowen and Co., 6, Mount Pleasant, Clerken- 
well, E,C. 
Ching, Comyn, and Co., 54, Castle-street, Long- 
acre, W.C. 
Church, Daniel, and Co., Gravel-lane, South- 


wark, S.E. . 

Clark and Sons, George, Alexandra Copper and 
Brass Works, Waterhouse-lane, Hull. 

Edinburgh and Birmingham Brass Foundry 
Company, 10, St. James-square, Edin- 
burgh. 

Dewrance, J., and Co., 158, Great Dover-street, 


S. E. 

Elliott's Metal Company, Selby Oak Works, 
near Birmingham. 

Emanuel, A., and Sons, 53, Marylebone-lane, 
W 


Evered, Richard, and Co., 27, Drury-lane, 


Everitt, Allen, and Sons, Adderley-street, Bir- 
mingham. 

Guillemin, G., 152, Quai de Jemappes, Paris. 

Heaton, R., and Son, the Mint, Birmingham. 

Heaton and Dugard, 79, Lower Loveday-street, 
Birmingham. 

Hudson, Edmunds, and Co., Sheepcote-street, 
Birmingham. 

Martineau and Smith, 35, Gracechurch-street, 


E.C. 

Pontifex, a and Wood, J., Shoe-lane, London, 
E.C. 

Shears, James, and Sons, 27, Bankside, London, 


Smith, J., and Sons, 18, St. John's-square, 
Clerkenwell, E.C. 

Walker, S., Lower Fazeley-street, Birmingham. 

Whenmouth, G. C., and Son, 36, South-street, 
Lambeth, S. E. 

Young, on and Co., 9, Fenchurch-street, 


Bronze. 
Billington and Newton, Phosphor Bronze 


Manufacturers, Vulcan Metal Works, 
Stockport. 


Copper. 
Angus, G., and Co., Grainger-street, Newcastle- 


on-Tyne. 
Baerlein and Co., 12, Blackfriars-street, Salford, 


Manchester. 

Barwell, J., and Sons, 28, Pickford-street, Bir- 
mingham. 

Bourne, .» 6, John Dalton-street, Man- 
chester. 


Branson, J. H., 25, Change-alley, Sheffield. 

Broughton Copper Company, 122, Cannon- 
street, E.C. 

Buckley, J., Mather-street, Manchester. 

Butterworth, M‘Arthur, and Co., Marsh-street, 
Bristol, 

Caine and Layborn, Dutton-street, Liverpool. 

Canadian Copper and Sulphur Company, 6, 
Queen-street- place, E. C. 

Cape Copper Mining Co., 6, Queen-street-place, 


Carrick and Brockbank, 15, Corporation-street, 
Birmingham. 

Clark and Sons, George, Alexandra Copper and 

Brass Works, Waterhouse-lane, H 

Cook, W. A., and Co., 31, Oxford-street, Man- 
chester. 

Crawford Bros., 24, Side, Newcastle-on-Tyne. 

Crawley, Parsons, and Co., 130, Colmore-row, 
Birmingham. 

Edwards, S. A., and Co., 6, Great Charles-street, 
Birmingham. 

English and Australian сори: Company, 6, 
Gracechurch-street, E.C. 

Freeman, G. F., and Co., 21, Cooper-street, 
Manchester. 

Greer and Co., 18, Chapel-street, aha ae 

Guillemin, G., 152, Qui de Jemappes, Paris. 

Hepton, W., and Sons, Hunslet-lane, Leeds. 

Lake Superior Native Copper Company, 1a, Ab- 
church-yard, E.C. 

Leigh and Sillavan, 66, Deansgate, Man- 


chester. 

Lloyd and Lloyd, Nile-street, Birmingham. 

M‘Ewen, W., 17, St. Vincent-lane, Glasgow. 

Mid-Moonta Copper Company, 11, Queen Vic- 
toria-street, E.C. 

Panulcillo Сорре Company, 25, Great St. 
Helens, E.C. 

Pascoe, Grenfell, and Sons, 27, Upper Thames- 
street, E.C. 

Rayne and Burn, 20, Broadchare, Newcastle- 


on- Tyne. 

Richardson Brothers, 2, Queen-street, New- 
castle-on-Tyne. 

Russia Soppar Company, 3, Lothbury, London 


Scott Brothers, Royal Insurance-buildings, Newe 
castle-on-Tyne. 

Seville Sulphur and Copper Company, 41, Old- 
hall-street, Liverpool. 

Smith, J., and Co., 10, Carrick-street, Glas- 


ow. 
St. Helens Copper Company, A16, Exchange- 
uildings, no | 
Tharsis Sulphur and Copper Company, Cardiff 
н Works, East Moors, Cardiff. 
Victoria Engineering Company. 
Vivian, H. H. and Co., 9, Queen-street-place, 
. E.C., and Birmingham. 
Webb, Aldridge, and Co. , Marsh street, Bristol. 
Welsh and Co., 4, Vulcan-street, Liverpool. 
Williams, Foster, and Co., 9, Albert-square, 
Manchester. 
Williams and Mitchell, Bath-lane, Swansea, 
and 9, Clarence-road, Bristol. 


Iron Tubes. 
Alma Tube Works, 145, Queen Victoria-street, 
E.C 


Anchor Tube Company, 110, Cannon-street, 
London, E. C. 

Anderson, J. C., 155, Fenchurch-street, Lon- 
don, E.C. 

Hildrick, Mills, and Hildrick, Wallsall, Staf- 
fordshire. 

Russell, J., and Co., 145, Queen Victoria-street, 
E.C. ; Walsall, and Wednesbury. 
Rustless and General Iron Company, 5, Queen- 

street-place, Cannon-street, London. 
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Spencer, John, 3, Queen-street-place, Cannon- 
street, E.C. 

Standard Iron Works Company, Limited, 9, 
Bridge-street, Westminster, S. W. 
Victoria Engineering Company, Brewery-street, 

Stockport. 


Lead. 


Berger, L., and Sons, 69, Shoreham-street, 
Sheffield. 

Clark, F. A., and Son, Marlborough Wharf, 
Hammersmith, W. 

Farmiloe, T. and W., 19, Rochester-row, West- 
minster, S. W. 

Grey and Marten, City Lead Works, Southwark 


Bridge, S. E. 

Hubbuck, T. and Son, 24, Lime-street, Lon- 
don, E.C. 

ua en Company, 2, Queen-street-place, 


Southwark Lead and Glass Company, Park- 
street, Southwark, S.E. 

Williams, G. F., and Co., 36, St. Martin’s- 
lane, W.C. 


Manganese. 
a d ., and Son, 11, Old Jewry-chambers, 
Minner, "Wilhelm, Arnstadt, Thuringen, Ger- 
many. 
Nightingale, G. P., 100, Upper Thames-street, 


Wedekind, H., 158, Fenchurch-street, E.C. 
Wolff, E 1 & Co., 12, Fenchurch-street, London, 


Nickel. 
Basse p Selve, J effreys-square, St. Mary Axe, 
J ohnson, Matthey, and Co., Hatton-garden, 


Watson, C., and Co., 29, Great St. Helens, 
London, E.C. 
Wiggin and Co., George-street, Birmingham. 


Platinum. 


uaa а, Co., Victor, 33, Maiden-lane, New 
or 
J оаа au, and Co., Hatton-garden, 


Raynor, H. M., 25, Bond-street, New York. 
Spelter. 


Bennett, W., 60, Gracechurch-street, London. 

Bowes, A., озуле Bermondsey New. 
r . E. 

Villiers Spelter Co., Limited, near Swansea. 


Steel for Magnets. 


Flockton, Tompkin, and Co., Newhall Steel 
Works, Attercliffe, Sheffield. 

Hadfield Steel Foundry Company, Attercliffe, 
Sheffield. 

Jonas and Colver, Continental Steel Works, 
Sheffield. 


Taylor an 


Tin. 


Bolling and Lowe, 2, Lawrence Pountney-hill, 
E.C 


Bosquet, J., 28, Barbican, E.C. 
Clark and Sons, George, Alexandra Copper and 
Brass Works, Waterhouse-lane, Hull. 
Daubuz and Co. (P. Kempson and Son, Agents), 
Broad-street, Birmingham. 
Grey Wk Marten, Southwark Bridge, London, 
E. 


Mitchell, R. R., and Co. , Gracechurch-buildings, 
E.C 


Phelps, e and Co., 15, Leadenhall-street, 
London, E. 


Zinc. 
Ash and Lacey, 122, Cannon-street, London, 
бейин Walter: 60, Gracechurch-street, Lon- 
Braby and Co. , F., 356 to 364, Euston-road, 


Branson, J. H., 25, Change-alley, Sheffield. 

Crown Zinc Company, Swansea. 

North and Son, 121, London-road, Southwark, 
E 


S. E. 

Skirrow and Mortlock, 198, Upper Thames- 
street, E.C. 

Treggon and Co., 19, Jewin-strect, London, 
E.C 


Vulcan Manufacturing Company, Rocliffe-street, 
Islington, N. (Battery Plates.) 


METERS, ELECTRIC, MAKERS OF. 


Ayrton and Perry, Professors, ты House, 
73, Great Eastern-street, E.C. 
Crompton and Co., R. E., Mansion House-build- 
ings, Queen Victoria-street, E.C., and 
Arc Works, Chelmsford. (The Cromp- 
ton-Kapp Current and Potential Indica- 
y 


tors’. 

Edison and Swan United Electric Light 
Company, 57, Holborn-viaduct, London, 
E.C 


Electrical Trading Company, 23, Farringdon- 
street, Е.С. (Boys.) 

Paterson and Cooper, 76, Little Britain, E.C., 
and European Telegraph Works, Pownall- 
road, Dalston, E. 


MICA MERCHANTS. 
Baker, Richard, and Co., 9, Mincing-lane, Lon- 
on, E.C. 
Butler, F. A., 131, St. George's-road, Peckham, 
S.E 


Guthrie, J., 22, Norfolk-road, Essex-road, Lon- 
don, N. 

Johnson, Charles, 87, New Oxford-street, Lon- 
don, W. 

Selinger, M., 94, Railway-street, York-road, 
King's-cross, N. 

Co., 90, Hatton-garden, London, 


4 е 
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Ungar, J., and Co., 52, Commercial-street, 
London, E. 
Wiggins and Son, F., 10, Tower-hill, E. 


NEWSPAPERS (sce JOURNALS). 


OIL MERCHANTS, LUBRICATING. 


Blundell, Spence, and Co., Anchor Wharf, 9, 
Upper Thames-street, E.C., and Bever- 
ley-road, Hull. 

Engelbert and Co., 70, Bishopsgate-street 


Within, б 

Etherington, J., 59А, King William-street, Гоп. 
don, E.C. 

Garden and Gaye, 15, Kirby-street, Hatton- 
garden, E. C. 


Price's Patent Candle Co., Battersea, London, 

NW: , and Bromborough Pool, Liver- 
ool. 

Ragone, V. I., and Co., 7, Idol-lane, Great 
Tower-street, E.C. 

Standard Lubricating Oils Company, 1, Draper’s- 
gardens, E.C. 

Wilson and Co., J. V., 258, Dobbie's-loan, Glas- 
gow ; 36, Victoria-street, Manchester ; 
9, Panmure-street, Dundee ; and 155, 
Fenchurch-street, E.C. 


PATENT AGENTS. 
Abel and Тау, 28, Southampton-buildings, 


Alexander, Edwin P., 36, Southampton-build- 
ings, W.C. 

Allison Brothers, 41, Southampton-buildings, 
W.C 


Anderson, Francis, 21, Leadenhall-street, Lon- 
don, E.C. 

Barlow, W. A., 6, St. Paul's-churchyard, Lon- 
don, E.C. 

Beck, a Henry, 139, Cannon-street, London, 

Brewer x Jensen, 33, Chancery-lane, London, 
W 


Browne, Newnham, 91, Queen-street, Cheapside, 

Carman and Co., 1, Broad Arrow-court, ton- 
street, E. C. 

Clark, Alexander Melville and Wm., 53, Chan- 
cery-lane, W.C. 

Cook, W. C. E., 43, Southampton buildings, 
W.C 


Cruikeshank, G. M., 135, Buchanan.street, 
Glasgow. 

De Pass, Ernest, 68, Fleet-street, E. C. 

Edwards and Co., 40, Southampton-buildings, 


W.C. 

Elt and Co., 33, Southampton-buildings, Lon- 
don, E.C. 

Farrell, С. W., М.І.С.Е., 124, Chancery-lane, 
W.C. 

Fell and Wilding, 23, Rood-lane, E. С. 

Gardner, Hy., 166, Fleet-street, E.C. 

Gilbert and Lacy, 54, Great Marlborough-street, 
W 


Gray, J no. Wm., C.E., 27, Southampton-build- 
| ings, E.C. 


Groth, Lorentz Albert, and Co., 30, Finsbury- 
pavement, E.C. 
Deor Thos. J.,42, Southampton-buildings, 


„©; 

Hardingham, бео. G. M., C.E., 191, Fleet. 
street, E. C. 

Haseltine, Lake, and Co., 8, Southampton- 
buildings, W.C. 

Horn and Son, 172, Strand, W.C. 

Institute of Patent Agents, 191, Fleet-street, 
E. C. (Hon. Secretary, С. G. M. Harding- 


am). 
J nen a no. Henry, 47, Lincoln’s Inn-fields, 


Justice, me Middleton, 55 and 56, Chancery- 
lane, W.C. 

King, J. T., 4, Clayton-square, Liverpool. 

Mewburn, J. C., 169, Fleet-street, E.C. 

Monge. a 21, Cockspur-street, London, 


Munn and Co. (Scientific American Patent 
Agency); London office, A. M. and W. 
4 2 53,  Chancery-lane, London, 


Newton and Son, Bream's-buildings, W.C. 
Шш уз Leigh, 22, Southampton-buildings, 


Popplewell, Cotton, and Co., 18, Southampton- 
buildings, W.C 

Robertson, Brooman, and Co., 166, Fleet-street. 

Spence, W., and Son, 8, Quality-court, Chan- 


cery-lane, W.C. 
Thompson, W. P., and Co., 6, Lord-street, 
Liverpool. | 
Thompson, W. P., and Boult, 323, High Hol- 


born, W.C. 
Tongue and Birkbeck, 34, Southampton-build. 


ings, W.C. 
Yagan and Son, 67, Chancery-lane, London, 


Wise, Wm. Lloyd, 46, Lincoln's Inn-fields, 
London, W.C. 


PATENT OFFICE. 


Commissioners of Patents, Office and Library, 
25, Southampton-bnildings, Chancery- 
lane, W.C. (N. B. —The Library is open 
from 10 to 4 daily, and contains copies 
of all Patents that have been taken out 
since the foundation of the Office, as well 
as many books dealing with Electricity 
and its applications, which can be con- 
sulted free of cost.) 

Office for the Sale of Patents, 31, Cursitor- 
street, E.C. 


PUBLISHERS. 
Cassell and Co., Та Belle Sauvage-yard, Lud- 
gate-hill, E.C. 
Chatto BM Windus, 214, Piccadilly, London, 


Electrician, 1, Salisbury-court, E.C. 

Griffin, Charles, and Co., Exeter-street, Strand. 

Hartleben, A., 1, Wallfischgasse, Vienna. 

Heywood, John, 11, Paternoster-buildings, 
London, K.C 


PUB—SCH] 


ELECTRICIANS' DIRECTORY. 77 


Lockwood and Co., Crosby, Stationers’ Hall. 
court, E.C. 

tonginane. and Co., 33 to 41, Paternoster-row, 
E 


Low (Sampson), Marston, Searle, and Riving- 
ton, 188, Fleet-street, E.C. 
MR аш Co., 29, Bedford-street, Strand, 


Masson, G. , 120, Boulevard St. Germain, Paris. 
Paul (Kegan), Trench, and Co., 1, Paternoster- 


square, E.C. 
Routledge, G., and Sons, 7, Broadway, London, 
E.C 


Smith, Elder, and Co., 15, Waterloo-place, 
Spon. E DET F. N., 16, Charing-cross, London, 
Stanford bleed 55, Charing-cross, London, 
se Ar Co., 34, Paternoster-row, London, 


Symons and Co., Bouverie-street, E.C. 
Triibner and Co., 57, Ludgate-hill, London, 


E. C. 

Van Nostrand, D., 23, Murray-street, aud 27, 
Warren-street, New York. 

Ward, Lock, and Co., Dorset-buildings, Dorset- 
street, E. C. 

Warne, F. and W., 15, Bedford-street, London. 


PULLEY AND SHAFTING MAKERS. 


Begshaw, J., and Sons, Victoria Foundry, Bat- 
ley, Yorks. 

Hudswell, Clarke, and Co., Railway Foundry, 
Leeds. 

Kirkstall Forge Company, Leeds. 

Mather and Platt, Salford, Manchester. 

Reading Ironworks, Reading. (Mackie's Patent 
Split Pulley.) 

Taylor and Challen, Derwent Foundry, Consti- 
tution Hill, Birmingham. 


RAILWAYS AND THEIR OFFICIALS (see 
pp. 14—16). 


RAILWAY SIGNAL MAKERS. 


Dorset, W., High-street, Epsom, Surrey. 
MS Railway Signal Company, Mansfield, 
otts. 

Electric Signal Company, Limited, Stone Cross, 
7, Bridge-avenue, Hammersmith, W. 

Hudson, Ridgway, and Co., 6, Charles-street, 
Bradford, Yorks. 

India Rubber, Gutta Percha, and Telegraph 
Works Company, 106, Cannon-street, 
E.C., and Silvertown, E. 

M'Kenzie and Holland, Vulcan Iron Works, 
Worcester. 

Oliver and Arrol, 29, Leith-walk, Edinburgh. 

Ransomes and Rapier, Ipswich. 

Saxby and Farmer, Canterbury-road, Kilburn, 
N.W 


Sledge, Wyatt, and Co., 95, Wirtemburg-street, 
Clapham, S. W 


Spagnoletti, C. E., Great Western Railway, 
Paddington, W. 

Stevens, J. J., and Sons, 470, New City-road, 
Glasgow. 


RAILWAYS, ELECTRIC, MAKERS OF. 


Bentley-Knight Electric Railway Company, 
115, Broadway, New York. 
Edison, i Menlo Park, New Jersey, 


U.S.A. 

International Electric Railway Co., Crystal 
Palace, S. E. (—. Binko, General Manager). 

Jenkin, P.ofessor Fleeming, 3, Great Stuart- 
street, Edinburgh. 

Kinetic Engineering Co., 36 and 37, Brook. 
street, Holborn. 

Siemens Bros. and Co., 12, Queen Anne's-gate, 
Westminster, S. W. 

Siemens and Halske, Berlin. 

Smith, M. Holrovd, C. E., Halifax. 

Volk, Magnus, Ditchling Rise Works, Brighton. 


RUBBER STAMPS, MAKERS OF. 
Ellison, E., 41, Glover-street, Leeds. 


SCHOOLS AND COLLEGES 


(at which the Science of Electricity and its 
Practical Applications are dealt with). 


Cavendish Laboratory, Cambridge (Professor 
Thompson). 

City and Guilds Institute, Technical College. 
(P. Magnus, Director and Secretary ; 
Professors W. E. Ayrton, F.R.S., and 
John Perry, Lecturers). 

College of Science, Bath-street, Glasgow (A. 
Jamieson, C.E., F.R.S.E., Principal.) 

Cornell University, Ithaca, New York. 

Durham College of Science, Newcastle-on-Tyne 
(Professor W. Garnett, M.A.). 

Electrical Engineering College, West Worthing 
Sussex (W. Thackthwaite, Principal.) 

Hammond Company Electrical Engineering Col- 
lege, 2, Red Lion-square, W.C. (H. E. 
Harrison, B.Sc., Principal; F.C. Phillips, 
Electrical Engineer; P. A. Latham, 
Secretary.) 

King's College, Strand, W.C. (Professor W. 
Grylls Adams, F.R.S.). 

Mason Science College, Birmingham. 
Poynting. ) 

Postal Telegraph Schools, Telegraph-street, 
London, E.C. (J. Laister, Superinten- 


( Prof. 


ent). 

School of Engineering, &c:, Crystal Palace, 
Sydenham, S. E. 

School of Telegraphy and Electrieal Engineer- 
ing, 12, Princes-street, Hanover-square, 
W. (W. Tiddy and L. Carpenter, 

Managing Directors.) 

University College, Gower-street, W.C. (Pro- 
fessor G. Carey Foster, Е. R. S. ). 

University College, Bristol (Professor Silvanus 
P. Thompson, D.Sc.). 
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University College, Dundee (Professor Ewing). 
University College, Glasgow (Professor Sir Wil- 
' liam Thomson, Е. R.S.). 
University College, Liverpool (Professor O. J. 
Lodge, D.Sc.). 
University College, Nottingham. 


SCIENTIFIC APPARATUS MAKERS. 
Barker and Son, 12, Clerkenwell-road, London, 
E.C. 
Bottomley, R. F., 11, Billiter-street, London, 
E.C. 


Browning, J., 65, Strand, W.C. 

Clarke, J., 19, Applezate-street, Leicester. 
Dollond and Co., 1, Ludgate-hill, E. C. 

Garrett, B. C., 16, Finsbury-square, E.C. 
Groves, W., 89, Bolsover-street, Fitzroy-square, 


W. 
Harling, W. H., 40, Hatton-garden, London, 
E.C. 


Hartmann and Co., Eugen, Wurzburg, Bavaria. 
How, J. , and Co., 75, Farringdon-street, London, 
EC 


Medical Battery Company, 205, Regent-street, 
W. (G. À. Nelson, Manager). 

Newton, F., and Co., 3, Fleet-street, London, 
E.C 


Oakley, W. H., and Co., 202, Grange-road, Lon- 
don, S. E. 


Orme, H. T., and Son, 139, East-road, London, 
N. 

Stanley, W. F., 4, Great Turnstile, Holborn, 
Ү.С 


Steward, J. H., 54, Cornhill, E.C., and 406, 
Strand, W.C. 
Wiggins, F., and Sons, 10, Tower-hill, E.C 


SHAFTING (see PULLEYS). 


SPELTER MERCHANTS (se METAL MER- 


CHANTS). 


SOCIETIES (LEARNED AND SCIFNTIFIOC). 


British Association for the Advancement of 
Science, 22, Albemarle-street, London, 


Chemical Society, Burlington House, Piccadilly, 
W 


Electrotechnischer Verein, Vienna. 

Institution of Civil Enginears, 25, Great George- 
street, London, S.W. (James Forrest, 
Secretary). 

Iron and Steel Institute, 2, Victoria-mansions, 
S.W 


Meteorological Society, 30, Great George-street, 
London, S.W. (W. Marriott, Assistant 
Secretary). 

New York Electrical Society (E. L. Bradley, 
Cooper Union, Secretary) New York, 
U.S.A. 

Physical Society, Normal School of Science, 
Exhibition -road, South Kensington, 
London, S. W, 


Royal Institution, 21, Albemarle-street, W. 
(Professor John Tyndall, F. R. S., Super- 
intendent of Natural Philosophy; J. 
Dewar, Esq, F.R.S., Professor of 
Chemistry). 

Royal речи, а ш House, Piccadilly 


ndon, W. 

Société Belge d'Electricians (C. Rosseau, Presi- 
dent), 22, Rue des Sables, 22, Bruxelles. 

Société des Machines Magneto-Electric de 
Gramme (Hippolité Fountaine, Manager), 
15, Rue du Drouot, Paris. 

Societé Generale Italiann di Electricita (Sis- 
téma Edison), Milan. 

Societé Internationale des Electriciens, 3, Rue 
de Siguier, Paris (President, George 
Berger). 

Society of Arts, 18, John-street, Adelphi, W.C. 
(H. Т. Wood, Secretary; Н. B. Wheat- 
ley, Editor of Journal). 

Society of Engineers, 6, Westminster-chambers, 
S.W. (b. Reed, Secretary). 

Society of Telegraph Engineers and of Electri- 
cians, 4, e Sanctuary, Westminster, 
London, S.W. (F. H. Webb, Secre- 
tary). 


SURVEYORS TO. LOCAL AUTHORITIES 
(see pp. 1—12). 


SWITCHES (see Exvectric LIGHT FITTINGS). 


TELEGRAPH BUOY MAKERS (see also under 
TELEGRAPH ENGINEERS). 


Duckitt and Berry, Brunswick Graving Dock, 
Liverpool. 

India Rubber, Gutta Percha, and Tel h 
Works Co., 106, Cannon-street, Ed, 
and Silvertown, Essex. 

Johnson and Phillips, 14, Union-court, Old 
Broad- street, Е С. 

Jukes, Coulson, Stokes, and Co., 15, Clement's- 
lane, E.C. 

Telegraph Construction and Maintenance Co., 
38, Old Broad-street, E.C.; 18, Wharf- 
road, City-road, London, N.; and 
Morden and Enderby's Wharves, Green- 
wich, S. E. 


TELEGRAPH CABLE MACHINERY 
MAKERS (see also under TELEGRAPH ENGI 
NEELS). 


Barraclough, T., and Co., 8, King-street, Man- 
chester. 

India Rubber, Gutta Percha, and Telegraph 
Works Co., 106, Cannon-street, EG ; 
and Silvertown, E. 

Johnson and Phillips, 14, Union-court, Old 
Broad-street, E.C.; and Victoria Works, 
Charlton, S. E. 
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Old Broad.street, E.C. ; Greenwich, 
S. E. ; and Wharf-road, City-road, Lon- 
don, N. 


Baar ^s Construction and Maintenance Co., 


TELEGRAPH COMPANIES. 


American, British, and Continental Cable Co., 
Bartholomew House, E.C. 

American Telegragh and Cable Company (see 
Western Union Telegraph Co.). 

Anglo-American, 26, Old Broad-street, E.C. 

. Weaver, Managing Director ; T. H. 
Wells, Secretary.) 

Brazilian Submarine, 8, Great Winchester-street, 
E.C. (T. Fuller, Managing Director ; R. 
Collett, Secretary. ) 

Canada Mutual Telegraph Company, 4, Hospital- 
street, Montreal. 

Central and South American Telegraph Com- 
pany, 37 and 39, Wall-street, New 
York, 

Compagnie Ene du Télégraphe de Paris à 
New York ; 24, Royal-exchange, Lon- 
don, E.C. ; and 100, Gresham House. 
(G. H. Bambridge, Superintendent.) 

Cuba Submarine, 61, Old Broad.street, E.C. 
(J. Scott, Secretary.) 

Direct Spanish, 1, Leadenhall-street, Е.С. (С. 
Gerhardi, Manager). 

Direct United States, 53, Old Broad-street, E. C. ; 
station, 54, Throgmorton-street, London, 
E.C. (J. W. Fuller, Secretary and Traffic 

| Manager). 

Eastern, 66, Old Broad.street, E.C. (Sir James 
Anderson, Managing Director; G. Draper, 
Secretary). 

Eastern Extension, Australasia, and China, 66, 
Old Broad-street, E.C. (F. E. Hesse, Sec- 


retary). 

Eastern and South African, 66, Old Broad- 
street, London, E.C. (Sir James Ander- 
son, Managing Director; G. Draper, 
Secretary). 

Electric News Telegra h Company, 4, Ludgate- 
circus, E.C. and 4, Warnford-court, Lon- 
don, E.C. 

Exchange, 17 and 18, Cornhill, E.C. (W. H. 
Davies, Managing Director). 

German Union Telegraph and Trust, 66, Old 
Broad-street, Е.С. (W. Payton, Secre- 


tary). 
Globe Telegraph and Trust, 66, Old Broad-street, 
E.C. (W. Payton, Secretary). 


Great Northern of Copenhagen, 119, Bishops- 


gate-street Within, E.C. (H. G. Erich- 
sen, Representative ; F. C. C. Neilsen, 


Manager). 

Indo-European, 18, Old Broad-street, E.C. (W, 
Andrews, Managing Director). 

Jersey and Guernsey, 26, Budge-row, Cannon- 
street, E.C. (C. Hart, Secretary). 

Law Telegraph Co., 140, Fulton-street, New 


or 

London Platino Brazilian, 66, Old Broad-street, 
E.C. (W. Payton, Secretary). 

Mediterranean Extension, 158, Gresham House, 
Old Broad-street, E.O. (E. Tombs, Secre- 


tary). | 


Montevidean and Brazilian, 2, Tokenhouse-build- 
ings, King's Arms-yard, E.C. (J. Frazer, 
Secretary). 

North Atlantic Cable Co., 109, Fenchurch- 
street, E.C. 

Reuters Telegram Company, 24, Old Jewry, 
E. C. (Е. J. Griffiths, Secretary). 

Spanish National Submarine Telegraph Com- 
pany, London Office, Cannon-street, E. C. ; 
Spanish Office, Cadiz. 

Submarine, 2, Throgmorton-avenue, E.C. (S. 
M‘D. Clare, Secretary). 

Submarine Cables Trust, 66, Old Broad-street, 
E.C. (L. Wells, Secretary). 

Telegraph Cypher Office, 24, Throgmorton- 
street, E.C. (Theodore Baxter, Manager). 

Telpherage Company (Jenkin's and Ayrton's 
Patents), 23, Old Broad-street, E.C. 

Time Telegraph Company, Temple Court, and 5 
and 7, Beckman-street, New York. (For 
Supplying Standard Time.) 

Union Electric Telegraph Co., 88, La Salle- 
street, Chicago. (H. C. Roeth, Presi- 
dent. ) 

West Coast of America, 98, Cannon-street, E. C. 
F. L. Robinson, Secretary). 

West India and Panama Company, 9, New 
Ic ELE, E.C. (C. M. Hooper, Secre- 
tary 

Western and Brazilian Company, 19, Great Win- 
chester-street, E.C. (Major A. Wood, 
Managing Director ; R. M. Cunningham, 
Secretary ). 

Western Union us de h Company of America, 
21, Royal Exchange, E.C., and 210, 
Gresham House, E.C. (G. von Chauvin, 
Representative). 


TELEGRAPH ENGINEERS. 


Ashton, E., Superintending Engineer, Postal 
Telegraphs, Cambridge. 

Barnett, Pat. M., C.E., Great North of Scot- 
land Railway Co., Aberdeen. 

Baudot, J. M. Emile, 181, Rue Vaugirard, Paris. 

Bayley, Kennett, Great Southern and Western 
Railway Co., Dublin. 

Beckerton, J., 21, Bridge-street, Dean's Gate, 
Manchester. 

Binko and Co. (Agents for Binko, Siegel, and 
s 12, Coleman.street, Bunhill-row, 


Blakey, Emmott, and Co., Northern Telegraph 
Works, Halifax. 

Blewett, G., General Post Office, E.C. 

Bottomley, J. T., The Cottage, Glasgow. 

Bottomley, W., 2, Eaton-terrace, Hillhead, 
Glasgow. 

Bourseul, Charles, Telegraph Office, Cahors, 
France. 

Bradley, John, 95, Ward-street, Sunderland. 

Brittan and Foreman, 21, Hermes-street, Pen- 
tonville-road, N. 

Bunting, Hy. A., Didsbury, near Manchester. 

Butter, E., 71, Lord-street, Liverpool. 

Canning, Sir Samuel, 5, Great Winchester-street 

Cecil, Lord S. A., Metropolitan District Rail. 
way Co., 6, Westminster-chambers, Lon- 
don, S. W, 
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Chambers, J. C., Superintending Engineer, 
Postal Telegraphs, Leeds. 

Chapman, J. B., First Class Technical Officer, 
General Post Office, E.C. 

Chauvin, P. von, Representative in England of 
the Western Union Telegraph Co., 213, 
Gresham House, E. C. 

Cheesman, H. G., Eastern Telegraph Co., Car- 
cavellos, Lisbon. 

Clark (Latimer) Muirhead, and Co., 23 to 31, 
Regency-street, S. W. 

Clement, A. F., North British Railway Co., 
Edinburgh. 

Comfort, G. H., Superintending Engineer, 
Postal Telegraphs, Nottingham. 

Commercial Cable Co., 23, Royal-exchange, 
E.C. (G. H. Bambridge, Manager.) 

Companhia De Telegraphos, 31, Rua Do Hos- 
picio, Rio Janeiro. 

Cooke, Е. W., A.S.T. E., Retford. 

Cooper, M., General Post Office, Е.С. 

Cordeaux, J. H., General Post Office, London. 

vs R., General Post Office, London, 


D'Arlincourt, M., 6, Avenue de Montespan, 
Paris, 

Doherty, J., Superintending Engineer, Postal 
Telegraphs, Manchester. 

Dunn, A. S., Superintendent of Telegraphs, 
Caledonian Railway, Glasgow. 

Eaton, H., Superintending Engineer, Postal 
Telegraphs (London District), Moorgate- 
street-buildings, E.C. 

Edwards, J. R., Postal Telegraphs, Liverpool. 

Ennis, P., General Post Office, London, E.C. 

Evans, F. E., Postal Telegraphs, Birmingham. 

Evans, E. M., 35, Fennell-street, Manchester. 

Fein, C. and E., Telegraphenbau Anstalt, Stutt- 
gart, Germany. 

Fisher, H. O., Taff Vale Railway Co., Cardiff. 

Fletcher, J. W., London and North Western 
Railway Co., London-rcad Station, Man- 
chester. 

France and Morgan, 79 and 91, Warrock-street, 
Anderston, Glasgow. 

Francis and Co., Eagle Telegraph Works, Hat- 
ton-garden, E.C. 

Fuller, J. C., and Sons, 47, Finsbury-pavement, 
London, E.C., and 547, Old Ford-road, 
Bow, E. 

Gavey, J., Postal Telegraphs, Cardiff. 

Gibson, J., Postal Telegraphs, Edinburgh. 

Gilbert, E., Commercial-street, Dundee. 

Glover and Co., Walter T., 25, Booth-street, 
Manchester ; 28, Budge-row, Cannon- 
street, E.C. ; and 85, Buchanan-street, 
Glasgow. 

Goldstone, Charles, Superintendent, London 
and South Western Railway Telegraphs, 
Southampton. 

Graham, D. and G., Sauchiehall-street, and 
134 to 140, Douglas-street, Glasgow. 

Grande Compagnie de Telegraphos du Nord, 5, 
Rue de la Baroulillere, Paris. 

Graves, A., North Eastern Railway Company, 


York. 
Graves, -A., General Post Office, London, E.C. 
Graves, E., Engineer-in-Chief, General Post 
Office, London, E.C. 
Gray, M., 106, Cannon-street, E.C. 


Hall, W., Pier-road, Erith. 

Harrison, G., and Co., 1, St. Swithin's-lane. 

Hart, H. C., General Post Office, London, E.C. 

Heaviside, A. W., Postal Telegraphs, Newcastle 
on-Tyne. 

Henley's, W. T., Telegraph Works Company, 
Limited, City Office, 8, Draper's-gardens, 
Throgmorton-street, E.C.; works, North 
Woolwich, S. E. 

Herbst, Carl, Superintendent of State Tele- 
graphs, 15, Ungartestrasse, Altbrünn, 
Austria. 

Hill, T., Superintending Engineer, Postal Tele- 
graphs (London District), Moorgate- 
street-buildings, E. С. | 

Hookey, J., General Post Office, London, E.C. 

Hooper's Telegraph and India Rubber Works, 
31, Lombard-street, E. С. 

Houghton, E., M.S.T.E. and E, London, 
Brighton, and South Coast Railway, 
London Bridge, S. E. 

Hudson, Ridgway, and Co., 6, Charles-street, 
Bradford, Yorks. 

India Rubber, Gutta Percha, and Telegraph 
Works Company, Limited, 106, Cannon- 
street, E.C. 

Jamieson, Andrew, C.E., F.R.S.E., College of 
Science and Arts, Glasgow. 

Jenkin, J., General Post Office, London, E.C. 

Jobson Bros., Phoenix Works, Dudley. 

Johnson and Phillips, 14, Union-court, Old 
Broad-street, E.C., and Victoria- Works, 
Charlton, S. E. 

Kinsman and Co., 145, Broadway, New York, 
U.S.A. 

Laister, J., M.S.T.E. and E., Superintendent 
Postal TelegraphSchools, Moorgate-street- 
ae E.C. 

Langdon, William Edward, Midland Railway 
Co., Derby. 

Lavender, J., junr., A.S.LE., and J. Taylor, 
201, Bury New-road, Manchester. 
Leonard, William, South Eastern Railway Co., 

Tunbridge. 

Louth, W., Postal Telegraphs, Dublin. 

Lumsden, D., General Post Office, London, E.C. 

Macartney, Henry Ellison, A.S. T. E., 74, Buck- 

. ingham Palace-road, S. W. 

Margary, P. J., Cornwall Railway Office, Ply- 
mouth. 

Marson, A., General Post Office, E.C. 

Neale, F. W., Telegraph Works, Glebe-street, 
Stoke-on-Trent. 

Neale, J., M.S. T. E. and E., North Staffordshire 
Railway Co., Stoke-on-Trent. 

Oppenheimer, J., 52, Brown-street, Manchester. 

Pomeroy, H., Postal Telegraphs, Limerick, 
Ireland. 

Pride, Fraleigh and Co., 13, Dey-street, New 
York 


Radcliffe, James, Great Northern Railway Co., 
Retford. | 

Railway and Electric Appliances Company, 31, 
Lombard - street, Е.С. (W. Skinner, 
Secretary). | 

Reid Brothers, 12, Wharf-road, City-road, Lon- 
don, E.C. 

Reid, James, Glasgow and South Western Rail- 
way Company, St. Enoch Station, Glas- 
gow. 
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Rudall, Francis, London, Chatham, and Dover 
Railway Company, Victoria Station, Pim- 
lico, S. W. 

Sach, Henry, Great Eastern Railway Company, 
Liverpool-street, E.C. 

Sadler, F. C., General Post Office, London, E.C. 

Saunders and Co., J. B., Taunton, Somerset. 

Sax, Julius, 108, Great Russell-street, London, 
W. 


‚С. 

Scatcher, John, Manchester, Sheffield, and Lin- 
coln Railway Company, Godley Junction. 

Sennett, A. R., and Co., Electrical Engineering 
Works, Hatton-garden, E.C. 

Siemens Brothers and Co., Limited, 12, Queen 
Anne's-gate, S. W. 

Siemens and Halske, Berlin. 

Sinsey, 55, Fawcett-street, Sunderland. 

Smith, Baxter, and Gelpeke, Edmonton. 

Smith, F. and Co., 11, Wood-street, E.C. 

Spagnoletti, C. E., Great Western Railway 
Company, Paddington, W. 

Spagnoletti and Crookes, Adelaide Works, Ux- 
bridge-road, W. 

ey H. P., General Post Office, London, 
E 


Tansley, E., Postal Telegraphs, Glasgow. 

Telegraph Construction and Maintenance Com- 
pany, 38, Old Broad-street, E.C.; Green- 
wich; and Wharf-road, City-road, N. (E. 
Dickens, Secretary). 

Ternant, A. L., Superintendent Eastern Tele. 
graph Company's Station, Marseilles. 

Tillotson, L. G., and Co., 5 and 7, Dey-street, 
New York. 

Trier Max, German Union Telegraph Company, 
Emden, Germany. 

Turner, Major H., R.E., Postal Telegraphs, 
Bristol. 

теш. aoe and Co., 23, Leadenhall-street, 

Vose, H. J., General Post Office, London, E.C. 

Walley, W., Postal Telegraphs, Belfast. 

Warburton, E. C., Lancashire and Yorkshire 
Railway Company, Manchester. 

Warden, W. M., and Co., 27, Great George- 
street, S. W. 

Western Electric Company, Chicago, New York, 
and Indianapolis, U.S.A. 

mn . W., General Post Office, London, 


TELEGRAPH INSTRUMENT MAKERS (see 


ELEOTRICAL APPARATUS). 


TELEGRAPH INSULATORS (see INSULA- 


TORS). 


TELEGRAPH PAPER MAKERS. 
мш Co., 2, Coleman-street-buildings, 
E. C. 
тано Sons, 95, London-wall, London, 


Zuber, Rieder, and Co., 3, Budge-row, Cannon - 


street, Е.С. (L, Henlé, Agent). 


TELEGRAPH WIRE (see Wıre). 


TELEGRAPHIC NEWS AGENTS. 


McLean's Telegraphic News Exchange, 34, 
Throgmorton-street, E.C. 


TELEPHONE COMPANIES AND CON- 
TRACTORS. 


Adler and Co., W., 15, Louisengasse, Vienna. 

American Bell Telephone Co., 95, Milk-street, 
Boston, U.S.A. (Т. N. Vail, General 
Manager). 

American Telephone Co., Rotterdam (G. A. 
Mason, General Manager). 

Ashton and Co., A. P., 89, St. Peter's-gate, 
Stockport. 

Ashton, J.G., Inspector Lancashire and Cheshire 
Telephonic Exchange Co., Barrow and 
Ulverston Centres. 

Bell Telephone Manufacturing Company, Ant- 
werp. 

Bell Watson, Whitehaven. 

Berliner, J., 1, Neuestrasse, Hanover. 

Berry and Sons, W. D., Faraday Works, Hud. 
derstield. 

Bethel, J., and Co., 179, Regent-road, Liverpool. 

Blakey, Emmott, and Co., Northern Telegraph 
Works, Halifax. 

Bourseul, Charles, Telegraph Office, Cahors, 
France. 

Branville and Co., H. de, 25, Rue de la Mon- 
tagne St. Geneviéve, Paris. 

China and Japan Telephone Co., 3, Great Win- 
chester-street, E.C. (W. G. Hall, Secre- 
tary). | 

Compagnie Internationale des Téléphones, 15, 
Place Vendome, Paris, and 24, Rue des 
Douze Apótres, Brussels. 

Consolidated Telephone Construction and Main- 
tenance Company, 109, Farringdon.road. 

Coxeter and Nehmer, 25 and 24, Grafton-street, 
Tottenham Court-road, W.C. 

Crossley Telephone Company, 6, New Broad- 
Street, E.C. 

Danvers, Bernard, 2, Rua Larga de 8. Roque 


Lisbon. 

Davis, J., and Son, All Saints' Works, Derby. 

Dundee and District Telephone Company, 
Dundee. 

Earp, 12, Harwarden-terrace, Gregory Boule- 
vard, Nottingham. 

Edison-Gower-Bell Telephone Company of 
Europe, 34, Walbrook, E.C. (R. H. 
Krause, Secretary). 

Gent, J. T., and Co., Faraday Works, King 
Richard's-road, Leicester, 

Gower-Bell Telephone Company, 109, Farring- 
don-road, London, E.C. (C. Curtoys, 
Secretary). 

Graham, D. and G., Sauchiehall-street, and 134, 
to 140, Douglas-street, Glasgow. 

an C., 30 and 31, St. Swithin's-lane, 


Harrison, Cox- Walker, and Co., Blackwellgate, 
Darlington. 
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Hudson, Ridgway, and Co., 6, Charles-street, 
Bradford. 

Kinetic Бакса Company, 36 and 37, 
Brook-street, Holborn, London, E C. 

Lancashire and Cheshire Telephone Exchange, 
38, Faulkner-street, Manchester ; and 
Exchange-buildings, Liverpool. 

Lewis, P. F., Manager West of England Branch 
of United Telephone Company, 16, High- 
Street, Bristol. 

Locht-Labye, —., 49, Mont St. Martin, Liége, 


Belgium. 

London and Globe Telephone Maintenance Com- 
pany, 31, Queen Victoria-street, E.C. 
(F. T. Bailey, Manager ; J. Ford, Secre- 


tary). 
McLellan, John, 41, Bold-street, Blackburn, 


Lancs. 

Mexican Telephone Company, Temple Court, 5, 

kman-street, New York. 

Mourlon and Co., Brussels. 

National Telephone Company (Jno. Northam, 
Manager), Prideaux Chambers, Change- 
Alley, Sheffield. 

National Telephone Company, 11, Queen Vic- 
toria-street, E.C. (W. B. Campbell, 
Secretary). Has branches at Aberdeen, 
Belfast, Birmingham,  Brierley Hill, 
Bradford, Dudley, Dumbarton, Dundee, 
Edinburgh, Forfar, Glasgow, Greenock, 
Halifax, Huddersfield, Kirkcaldy, Leeds, 
Nottingham, Paisley, Sheffield, Stour- 
bridge, Wakefield, Walsall, Wednesbury, 
and Wolverhampton. 


New York and New Jersey Telephone Com- 
pany, 597, Fulton-street, Brooklyn, New 
ork. 


National Telephone Company, Limited (J. D. 
Miller, manager), District Offices, 28, 
Market-street, Aberdeen. 

Neale, F. W., Glebe-street Telegraph Works, 
Stoke-on-Trent. 

Northam and Co., John, 30, Norfolk-street, 
Sheffield. 

Northern District Telephone Company, Arcade- 
chambers, Sunderland (John Bradley, 
Manager). 

Oriental Telephone Company, 3, Great Win- 
chester-street, E.C. (W. G. Hall, Secre- 
tary). 

Paterson and Cooper, 76, Little Britain, Lon- 
don, E.C. 

Radcliffe, A., 5, Carrs-lane, Birmingham. 

Sharples, C. H., Preston, Lancs. 

Sharples, George, Preston, Lancs. 

Societa Anonima Generale Italiana di Telefoni, 
24, Via Medina, Naples. 

Société Générale des Téléphones, Rue d’ Aboukir, 
Paris. 

Standard Time and Telephone Co., 19, Queen 
Victoria-street, E.C. 

Swansea Telephonic Exchange Company, 59, 
Wind-street, Swansea (H. J. Goss, Secre- 
tary). 

тыш. Xon and Co., 32, Angel-street, Shef- 
eld. 

Telephone Company of Austria, 34, Walbrook. 

Telephone Company of Egypt, 3, Great Win- 
chester-street, London, E.C. (W. G. 
Hall, Secretary). 


теи. M., and Sons, 86, Canonbury.road, 


Tropical American Telephone Company, 95, 
Milk-street, Boston, Mass, U.S.A. (Bell 
and Blake Instruments). 

Tyack, W. J., and Co., Camborne, Cornwall. 

United Telephone Co., Oxford-court, Cannon- 
street, E.C. (Thomas Blaikie, Secre- 


tary). 

United го Со., 16, High-street, Bristol. 
(H. T. Lewis, manager). 

United Telephone Co. of the River Plate, 24 
and 26, Calle San Martin, Buenos Aires. 

Universal Telegraphic Co., Limited, 54, New 
Bridge.street, E.C. 

Volk, Magnus, Ditchling Rise Works, Brigh. 
o 


ton. 
Weedon and Irish, Borough-road, Sunderland., 
Western Electric Co., Chicago, New York, and 
Indianapolis, U.S.A. 
Wisconsin Telephone Co., Milwaukee, Wis., 


TELEPHONE WIRE (see WIRE). 


* 


TERMINAL MAKERS. 
Davis and Timmins, Bowling Green-lane, Lon- 


don, E.C. 
Elliott Brothers, 449, Strand, W.C. 


TOOL MAKERS. 


Astbury and Dawson, Atlas Works, Grantham. 
(Lathes.) 

Britannia Co., Colchester. 

Irvin and Sellers, Preston and Liverpool. 
(Wood Turners. ) 

Maud and Turner, Perseverance Works, Hali- 
fax, Yorks. (Lathes and other Tools.) 

Parkinson, J., Bradford, Yorks. (Lathes.) 

Pfeil and > , 145, St. John-street, Clerkenwell, 
E 


Selig, Sonnenthal, and Co., 85, Queen Victoria- 
street, E. C. 


TOWN CLERKS (se pp. 1—12.) 


TURBINE MAKERS. 


Gilkes and Co., Gilbert, Kendal, Westmorland. 

Hett, C. L., Ancholme Ironworks, Brigg, 
Lincolnshire. | 

Kinetic Engineering Co., 36 and 37, Brook. 
street, Holborn, E.C. 

Macadam Bros. and Co., Belfast. 


UNDERGROUND ELECTRIO MAINS. 
Brooks Underground Conduit Co., Delaware 
U.S.A 


Edison and Swan United Electric Light Com- 
pany, 57, Holborn-viaduct, London, 
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Meyer, S B14, Exchange-buildings, Liver- 
pool. 


VULCANISED FIBRE MANUFACTURERS. 


Binney and Son, Catherine-street. 
Mosses and Mitchell, City-road, E.C. 


WIRE DRAWERS AND MAKERS, 


Ansonia Brass and о Company, 19 
and 21, Cliff-street, New York. (Copper 
Wire.) 

American Electrical Works, 67, Stewart-street, 
Providence, Rhode Island, U.S.A. (In- 
sulated Wire). 

American Spiral Telephone Wire Company, 43, 
Milk-street, Boston, Mass, U.S. A. 

Arney and Stephens, 25, Ironmonger-row, Lon- 
don, E.C. 

Ash, J., and Son, Rea-street South, Birming- 
ham. (Galvanised Iron Wire.) 

Barraclough, T., and Co., 8, King-street, Man- 
chester. 

Bass and Selve, Jeffery's-square, St. Mary-axe. 

ip A., 6, Love-lane, Aldermanbury, 


Bindoff, Levi, Hodges, and Co., Royal Victor 
Works, Old Ford-road, Bow, E. 

Birmingham Battery and Metal Company, 79, 
Digbeth, Birmingham, and 21, Gresham 
House, London, E.C. (Wire Makers, 
& 


c.) 

Bishop Gutta Percha Works, 420, East Twenty- 
fifth-street, New York. 

Bonis, Madame, 18, Rue Montmartre, Paris ; 
works, 116, Rue Pelleport, Paris. (In- 
sulated Wire.) 

Bottomley and Hirst, Victoria Mills, Brig- 
house. 

Brown, J. B., and Co., 90, Cannon-street, E.C. 
(Galvanised Iron Wire.) 

iu a Co., 72, Mark-lane, London, 


Burt, J. H., and Co., 14, Laurence Pountney- 
hill, London, E.C. (Iron and Copper 
Wire.) 

Caldicot Iron & Wire Company, Caldicot, Chep- 


stow. 

Callender's Bitumen, Telegraph, and po 
Company, 101, Leadenhall-street, E.C. 
(Insulated Wires.) 

Cammell, Charles, and Co., Limited, Cyclops 
Works, Saville-street, Sheffield. 

Campion, J., 65, Ellesmere-road, E. 

Clifford, Charles, and Sons, 147,Gresham House, 
E.C., and Fazeley-street, Birmingham. 
(Brass and Copper Wire). 

Cooke, W. and Co., Tinsley Steel, Iron, and 
Wire Works, Sheffield. 

Cookes and Swinnerton, 16, Rood-lane, E. C. 

Cornforth Bros., 155, Dartmouth-street, Bir- 
mingham. 

Cox Bros. and Holland, Percy.street, Birming- 


ham. 
Craven, and Speeding Bros., Sunderland. 
Davis and Timmins, Bowling-green-lane, E.C. 
(Copper Wire. ) 


Day, A. G., 120, Broadway, New York. (In- 
sulated Wires.) 

Day, C., jun., 8, Nelson-terrace, City-road, 
London, N 

Dennis and Co. (agents for Felten and Guil. 
leaume), 101, Leadenhall.street, Lon- 
don, E.C. 

Dixon and Corbitt, 75, Garford-street, Poplar, 
E., and Gateshead-on-Tyne. (Covered 
Wire and Yarns for covering Cables.) 

Dixon, J. and Co., Windsor Iron Works, Speak- 
land-street, Liverpool. 

Düsseldorfer, Eisen and Draht Industrie, 6, 
Lime-street, E.C. 

Edelsten, Williams, and Co., 89, Newgate- 
street, E.C. 

Electrical Supply Company, 17, Dey-street, 
New York 

Electrica] Trading Company, 23, Farringdon- 
street, E.C. 

Felten and Guilleaume, 101, Leadenhall-street, 
E.C., and Mülheim-on-the-Rhine ; sole 
agents, F. Dennis and Co. (Iron and 
Steel Wires, Insulated and Uninsulated, 
for Electric Lighting, "Telephonie, or 
Telegraphic Purposes.) 

Fox, E., and Co., Magnetic Telegraph Wire 
Works, Millwall, E., and 5, Great Win- 
chester-street, E.C. (Telegraph Wire, 


&c.) 
Fox, S., and Co., ne Works, Caver- 
street, Deepcar, Sheffield. 
Gallimore and Co., W., Arundel-street, Shef- 
] 


eld. 

Glover, W. T., and Co., 25, Booth-street, Man- 
chester ; 28, Budge-row, Cannon-street, 
Е.С. ; and 85, Buchanan-street, Glas- 
gow. (Electric Lighting, Telephone 
and Telegraph Wires, Palate and 
otherwise. ) 

Goldthorp, R., and Co., Upper Rawfolds Works, 
Cleckheaton, Yorks. 

Gospel Oak Iron Company, Wolverhampton. 
(Galvanised Iron Wire. ) 

Haybridge Iron Company, 4, Corbet-rourt, 
Gracechurch-street, London, E.C. (Iron 


Wire. ) 
Heaton, Ralph, and Sons, The Mint, Birming- 


ham. (Brass and re Wire.) 
Hill, R., and Co., Newport Wire Mills, Middles- 
brough. | 


Holmes, Booth, and Hayden, 49, Chambers- 
street, New York, and 18, Federal-street, 
Boston, U.S.A. (Insulated Wire.) 

Hooper’s Telegraph and India Rubber Works 
51, Lombard-street, E.C. (Insulated Wire 
and Cables, ) 

Hydes and Wigfull, Stanley-street, Wicker, 
Sheffield. (Iron Wire.) 

Iron Wire, Wire Rope, and Fencing Company, 
2, үе, Westminster, London, 


S. W. 
Jackson, e and Sons, 17, Sun-street, Finsbury, 
E 


Johnson, Richard, Clapham, and Morris, 25 to 
21, Cheapside, Dale-street, Liverpool. 

Johnson, R., and Nephew, 8, Great Winchester- 
street, E.C. 

Jones Brothers and Co., Ablow-street, Wolver- 
hampton. * 
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Keerber, J. A., 44, Frith-street, Soho, W. (In- 

sulated Wire.) 

Kugel and Berg, Jeffery's-square, St. Mary Axe. 

Lambert, C., Port Tenant Copper Works, 

Swansea. 
London and Derby Electric Wire Company, 
122, Fore-street, E.C. 

London Electric Wire Company, Anchor Works, 
Playhouse-yard, Golden-lane, London, 
E.C. (Insulated and other Wires for all 
purposes. ) | 

Longford Wire, Iron, and Steel Company, 14, 

St. Mary Axe, London, E.C., and War- 
rington. 


Lysaght, _J., Limited, Nt. Vincent Works, 


Menier, —., 7, Rue du Theatre, Paris-Grenelle. 
(Insulated Wire.) 

Meyer, H. R., B14, Exchange-bujldings, Liver- 
роо, (Underground Mains. ) 

Midland Electric Wire Company, Leicester. 

Moore, A. F., 200 and 202, N. Third-street, 
Philadelphia, U.S.A. (Insulated Wire.) 

Morewood and Co., Wiggin-street, Birmingham. 
(Iron Wire. ) 

Morris, W., 41, Cox-street West, Balsall 
Heath, Birmingham. (Iron Wire.) 

Morton, F., and Co., 1, Delahay-street, S. W. 
(Iron Wire.) - 

Nettlefolds, Limited, 9, Fenchurch-avenue. 

Phillips Brothers, Lea Telegraph Works, Hack- 
ney Wick, E. (Insulated Wires for all 


„„„. purposes.) 
Phillips, Punnett,and Co., Grove-street, Dudley- 
road, Birmingham. (Iron Wire.) 
Phosphor Bronze Company, 87, Sumner-street, 
Southwark, S.E. (Phosphor Bronze 
Wire.) 

PinsonandEvans, Dudley-road, Wolverhampton. 
(Iron Wire.) 

Port Dundas Galvanising Company, New City- 
road, Glasgow. (Galvanised Iron Wire.) 

Porteous and Crawford, 94, Elliott-street, Ander- 
ston, Glasgow. (Iron Wire.) 

Pratt, W. J., Well-lane, Halifax. 

Ramsden, Camm, and Co., 72, King William- 
street, London, E.C., and Brighouse, 


Yorks. 
Rickard, W., Derby,and 2, Gutter-lane, Cheap- 
side, E.C. (Edwin Holloway, London 


Agent.) | 

Roebling, Sons, and Co., J. А., 117 and 119, 
Liberty-street, New York. 

Shaw's Brow Iron Company, 93, Upper Thames- 
street, E.C. 


Shaw and Connolly, Alexandra Works, Varley- 
street, Oldham-road, Manchester. 
Shropshire Iron Company, 158, Leadenhall. 

street, Е.С. (Iron Wire.) 


Sinclair, J., 14, Shrub-place, Leith-walk, 
Edinburgh. 

Smith, E., Engine-street, Birmingham. (Iron 
Wire.) 


Smith, F., and Co., 11, Aldermanbury, Lon- 
don, E.C., and Halifax. (Insulated 
Wire, &c.) 

Smith, J. K., and Co., 68, St. Vincent-street, 

Glasgow. (Iron Wire.) 

Smith and M'Lean, Clyde Galvanising Works, 
Marisbank, Glasgow. (Iron Wire.) 

Stewart, J., and Sons, Wolverhampton. (Iron 

ire.) 

Taylor, S., and Co., 145, Lionel-street, Bir. 
mingham. (Iron Wire.) 

Taylor, S. J., 5, Little Love-lane, E.C. 

Thomée, F., 8, Coleman-street, London, E.C. 

Topham and Snushall, 26, Oxford-street, Bir- 
mingham. (Iron Wire.) 

le Mills Co., Holloway-road, London, 


Tupper and Co., Berkley-street, Birmingham. 
(Iron Wire.) 

Vaughan, J., Cave-street, St. Paul's, Bristol. 
(Iron Wire.) 

Walker, T. W. and J., 12, Renfield.street, 
Glasgow. (Iron Wire.) 

Wall, C., and Son, Lower Fazeley-street, Bir- 
mingham. (Iron Wire.) 

Walsh, O. S., 153, Dudley-road, Wolverhamp- 
ton. (Iron Wire.) 

Washburn and Moen Manufacturing Co., Wor- 
cester, Mass., U.S.A, 

Westfaelische Draht-Industrie Verein, 1, Metal 
wu se Whittington-ave- 
nue, E.C. (Iron Wire.) 

Whitecross Wire and Iron Company, 2, King 
William-street, E.C., and Warrington. 
(Iron Wire.) 

Williams, Foster, and Co., 9, Albert-square, 


Manchester. (Copper Wire.) 
Wolverhampton Corrugated Iron Company, 
Church-lane, Wolverhampton. (Iron 


Wire.) 
Wright, W., and Co., St. Philip's Marsh, Bris- 
. tol (Iron Wire.) 
Young, J. A., and Co., 102, Corporation-street 
Manchester. (Iron Wire.) 


WIRE TESTING MACHINE MAKER. 
Kirkcaldy, D., 99 Southwark-street S.E. 
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BIOGRAPHICAL SECTION. 


ADAMS, Professor W. Grylls, M.A., 
F.R.S., Past-President S. T. E. and E. Born 


in 1836. 


In 1855 Mr. Adams entered at St. John's 
College, Cambridge, and took high honours in 
the Mathematical Tripos in 1859. He was 
elected a Fellow of St. John's College, and for 
four years in succession was appointed Examiner 
in Physics for the Natural Science Tripos. For 
the last five years he has been Examiner in 
Experimental Physics in the University of 
London, and is one of the representatives of 
that University on the Board for the Extension 
of University Teaching in London. For the 
past eighteen years Professor Adams has held 
the Professorship of Natural Philosophy, as 
successor to the late Professors Moseley, O'Brien, 
Goodeve, and Maxwell. In 1864 he assisted 
Professor Maxwell in his celebrated experi- 
ments at King's College to determine the value 
of the ohm. Professor Adams is a Fellow of 
the Royal Society, and a member of the 
Council of that society, a Vice-President of 
the Society of Telegraph Engineers and Elec. 
tricians, and a Past President of the Physical 
Society of London. In the spring of 1881 he 
gave a course of Cantor Lectures at the Society 
of Arts on ‘‘The Scientific Principles involved 
in Electric Lighting," in which he treated the 
subjects of electrical measurement, the efficiency 
of dynamo machines, and arc and incandescent 


lighting. He was on the jury of the Crystal 
Palace Electrical Exhibition in 1882, was also a 


member of the International Congress of Elec- 
tricians at Paris in 1881, and Chairman of the 
Lightning Rod Conference, which published a 
report on the subject in 1882. Professor Adams 
has written papers on ‘‘ Magnetic Disturbances 
and Earth Currente,” published in report of 


British Association, 1881; also on ‘‘ Equipo- 
tential Surfaces;" and on ''The Action of 
A on Selenium," which have been pub- 
lished in the Proecedings and in the Transac- 
tions of the Royal Society. In his address as 
President of the Mathematical and Physical 
Section of the British Association at Swansea in 
1880, Professor Adams gave an account of re- 
cent investigations by M. Pictet and others in 
the '' border land” between chemistry and 
physics. He reviewed the recent progress in 
spectrum analysis, and drew attention to the 
magnetic changes and disturbances on the eaxth 
as in a great. measure due to the action of the 
sun. 


ALBRIGHT, J. F. Born in Birminghanı, 
1857 ; educated at a private school at 
Tottenham ; matriculated at the London 
University in 1871; was for nearly two 
years at the Crystal Palace Engineering 
School; about three years with Sir J. 
Bazalgette as a pupil on various works ; and 
afterwards, in the employment of the Metro- 
politan Board of Works, engaged on the 
new Storm Overflow Works. 

In the summer of 1880 Mr. Albright joined 
the Swan Company in Newcastle, and at once 
commenced work on the ‘‘Servia.” He afterwards 
took charge of the company’s Crystal Palace 
exhibit, and did various other work till the 
amalgamation took place with the Edison 
Company, when he was instructed to superin- 
tend all the ship-lighting work of the joint 
companies until shortly after the beginning 
of 1884, when he was appointed Resident 
Engineer in charge ot all the work of the 
Edison-Swan Company, except the land work 
carried out in the North, which is usually 
superintended by Mr. J. W. Edmundson. 
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ANDERSON, Sir James, F.G.S., M.S.T.E., 
and E. Born at Dumfries in 1824. 


To Sir James Anderson the success of the 
laying of the first Atlantic cable was in a great 
measure due. He joined the merchant navy at 
the age of sixteen, and made several voyages to 
India and the West Coast of America. A few 
years later he went with his ship to the Persian 
Gulf and the East, from Bombay to Natal. In 
1851 he entered the important service of the 
Cunard Steamboat Company, and commanded 
successively fourteen vessels belonging to that 
extensive company in the Mediterranean and 
the Atlantic. His great experience and ability 
recommended him to the Transatlantic Tele- 

ph Company 
or the command 
of the  ''Great 
Eastern" in the 
expeditions of 
1865 and 1866. 
The success of 
this latter enter- 
prise was owing 
to him in a con- 
siderable manner. 
He received the 
honour of knight- 
hood in Novem- 
ber, 1866. After 
having, on 28th 


July, with the 
greatest precau- 
tion, completed 


the laying of the 
new cable, he re- 
sumed the work 
of picking up the 
old one, and re- 
stored communi- 
cation with Va- 
lentia by that 
line. Sir James 
Anderson, whose 
name is closel 
associated wit 
that of the “Great 
Eastern," had ac- 
cepted the com- 
mand of the 
monster vessel for 
her voyage be- 
tween France and 
America during 
the Paris Universa] Exhibition in 1867, for 
a French company, which, however, could not 
carry on the enterprise. In the тоу year 
the ''Great Eastern" was again used for laying 
a French transatlantic cable, which was com- 
pleted safely and successfully. His connection 
with telegraphy has been fraught with most 
happy results for submarine cables. He is 
Vice-Chairman of the Brazilian Submarine Tele- 
graph Company ; Managing-Director of the 
astern and South African Telegraph and 
Eastern Telegraph Company; Chairman of the 
Exchange Telegraph Company; and a Director 
of the Anglo-American Telegraph, Eastern Ex- 
ension, Australasia and China Telegraph, Ger- 
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man Union Telegraph and Trust, Globe Tele- 
graph and Trust, Newfoundland Land and Sub- 
marine Cable Trust, and West India and Panama 
Telegraph Companies. Sir James is a member 
of the Statistical Society, where he read a paper 
on “Statistics of Telegraphy;” afterwards pub- 
lishing a book under the same title, which is 
regarded as an authority on the subject. 


ANDRE. George Guillaume, Assoc. 

M.LC.E, F.G.S. Born at Midhurst, 
in Sussex, in 1845; educated in Paris; 
qualified as a Mining Engineer; returned 
to England in 1864 and devoted himself to 
literary work of a scientific and technical 


character. 

Mr. André is 
the author of 
several of the ar- 
ticles on  Engi- 
neering subjects 
in '' Spon's Dic- 
tionary of Engi- 
neering." He pro- 
jected and planned 
and for a time 
edited, ‘‘Spon’s 
Encyclopedia of 
the ndustrial 
Arts." Heisalso 
the author of the 
оп] standard 
work on coal min- 
ing D the Eng- 
ish language, en- 
titled, S Mining 
Engineering: a 
Practical tise 
on Coal Mining,” 
2 vols., and of 
“Mining Machi- 
nery,” a com- 
panion work to 
the JE In 
1875 he gained 
the silver medal 
of tke Royal Poly- 
technic Society of 
Cornwall for an 
invention in 
mining pumping 
machinery He 
has made explo- 
sive substances 
a special object 
of study, and on this subject he wrote a 
treatise, entitled, ‘‘ Rock Blasting: a Practical 
Treatise on the use of Explosives.” He is the 
inventor of an electric fuse now commonly used. 
His leisure hours have always been devoted to 
researches in electrical science ; and when, in 
1878, the electric light was brought prominently 
into public notice, he turned his attention in 
that direction. Since that time his energies 
have been directed almost exclusively to the 
developing of electric lighting. In 1879 he 
exhibited a semi-incandescent lamp at Stafford 
House to a distinguished company, including 
the Prince of Wales. The following year was 
spent at Brighton in perfecting an arc lamp, for 
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which purpose a mile of private roadway was 
раса at his sar] ee for experiments in street 
ighting. A gold medal was awarded him for 
this lamp at the Crystal Palace Exhibition. 
Besides this arc lamp, he is the inventor of an 
incandescent lamp, a primary battery for 
lighting purposes, and a storage battery. He 
has also designed a convenient form of the 
primary battery for lighting sleeping rooms, and 
a portable form for theatrical decorative use. 
The same form, securely enclosed, he intends to 
be used with a miner's safety lamp. 


ANSELL, Wiliam Thomas. Son of Dr. 
Ansell ; born in London, November, 1822; 
educated at Bruce Castle, Tottenham, &c., 
and at Paris. 

After spending 
some years on 
his paternal es- 
tate in Berbice, 

West Indies, Mr. 

Ansell, on his re- 

turn to England 

in 1846, joined 
the service of the 

Electric Telegraph 

Company, just 

then incorporated 

under the auspices 
of the late John 

Lewis Ricardo, 

M.P. Mr. Ansell 

remained in the 

service of this 
parent and pio- 
neer company as 

District Superin- 

tendent and Engi- 

neer, and, finally, 
as General Super- 
intendent, till its 
transfer to the 

Government in 

1870. In conse- 

quence, however, 

of impaired health 
through the seve- 
rity of his duties 
as General Super- 
intendent, he ob- 
tained leave of 
absence from 1858 
to 1861; but the 
energy which has 
characterised his official career was ill-suited to 
an idle life, and, quickly utilising the oppor- 
tunity thue afforded him, he accepted temporary 
service in the Levant and in Turkey, under 

Messrs. Newall and Company. On his return 

to England, Mr. Ansell was appointed General 

Superintendent and Engineer in Ireland for 

the Electric and International Telegraph Com- 

pany. On the transfer of the telegraphs 

to the State, in 1870, Mr. Ansell, accepting a 

nsion, transferred his services to the Eastern 

elegraph Company and associated companies. 

It has been his good fortune during his 

career to be always in the vanguard of those 

employed in extending and organising the 


W. E. AYRTON, Sir 


telegraphic system, and no man is perhaps 
better known and esteemed throughout the 
length and breadth of the land than the subject 
of this brief notice. Mr. Ansell is a Fellow of 
the Royal Geographical Society, and a Member 
of Council of the Society of Telegraph Engineers 
and Electricians. 


AYLMER, John. Born in Bath, Somerset. 
shire in 1841; was educated by private 
tuition, and afterwards at Carnarvon, and 
at the Grammar School at Ruabon, under 
the mastership of the Rev. A. L. Taylor. 

In 1859 Mr. Aylmer entered the chemical 
laboratory of the late Mr. Dugald Campbell, in 

Chancery-lane, where he worked at practical 

chemical analysis 

for a couple of 
years, and then 
joined the firm 
of Messrs. Sie- 
mens Brothers (at 
that time Siemens. 
and Halske), 
where he was as- 
sociated with the 
late Mr. Schwend- 
ler and the late 
Mr. R. Sabine in 
electrical testing 
and in carrying 
on E: Aga 
work, e was 
sent abroad as re- 
presentative of 
the firm, and was 
for some years 
engaged in erect- 


in telegraph 
TUM chiefly An 
Spain, and assist- 
in | Үт submarine 
cable laying expe- 
ditions. In 1871 
Mr. Aylmer fixed 
himself in Paris, 
practising on his 
own account as 
an Electrical En- 
gineer, and be. 
came the foreign 
agent of the late 
Charles 
Wheatstone. It 

was through his 
efforts, and under his immediate superinten- 
dence that the Wheatstone fast-speed auto- 
matic telegraph was established on the chief 
French lines, where it is still doing good work. 
Mr. Aylmer also put this system to work on 
the Italian, Russian, and Spanish lines. When 
the great Electrical Exhibition, held in Paris in 
1881, was being prepared, Mr. Aylmer took in 
hand the organisation of the British section, 
and it was in consequence of his personal 
efforts that our chief electrical inventors and 
manufacturers were induced to exhibit. When, 
later on, the British Government named a 
Commission to carry on the section, Mr. 
Aylmer was appointed the hon. secretary, and 
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continued the work he had so well begun. At 
the close of that most successful Exhibition the 
French Government showed its appreciation of 
his services in connection with it by bestowing 
upon him the decoration of Chevalier of the 
Legion of Honour. Mr. Aylmer has heen hon. 
secretary in France to the Society of Telegraph 
Engineers and Electricians since that Society 
was founded, and is a member of the Committee 
of the Société Internationale des Electricians, 
a newer society, whose headquarters are in 
Paris. In 1881 the King of Spain created him 
a Knight: Commander of the Royal Order of 
Isabel la Catolica, in recognition of his services 
to the Government of that country ; and last 
year the British Government appointed him as 
one of the English representatives at the Inter- 
national Congress that met in Paris and fixed 
the standard electrical units that are now 
universally used. 


AYRTON, Prof. W. E, F.R.S. Educated 
at University College School, where he 
gained numerous prizes, and entering sub- 
sequently into the College, gained the 
Andrews Exhibition in 1865 and the 
Andrews Scholarship in 1866. 

Passing the examination, with honours, for 
his first В.А. in 1867, Mr. Ayrton in the same 
year came out first in the Entrance Exhibition 
for the Indian Government Telegraph Service. 
He was then sent by the Secretary of State for 
India to study electrical engineering with Pro- 
fessor Sir William Thomson, coming out first 
at the Advanced Examination for the Indian 
Government Telegraph Service, and won 
the Scholarship. hen in India Professor 
Ayrton acted first as the Assistant Electri- 
cal Superintendent, and, subsequently, as the 
Electrical Superintendent in the Government 
Telegraph Department, introducing, with Mr. 
Schwendler, throughout British India a com- 
plete system of immediately determining the 
position of a fault in the longest tele- 
graph line by electrically testing at one 
end. In 1872-3 Professor Ayrton was on 
special duty in England on behalf of the Indian 
Government Telegraph Department, and in 
charge of the Great Western Telegraph Manu- 
factory in London, on behalf of the engineers, 
Professors Sir William Thomson and Fleeming 
Jenkin. From the latter year until 1879 Pro- 
fessor Ayrton was the Professor of Natural 
Philosophy and of Telegraphy at the Imperial 
College of Engineering, Japan, the largest 
English-speaking Technical University in exis- 
tence. In 1879 he was appointed Professor of 
Applied Physies at the City and Guilds of 
London Technical College, Finsbury, and in 
1884 the Chief Professor of Physics at the 
Central Institution, South Kensington, of the 
City and Guilds of London Institute; in 1880 
a Secretary of the Mathematical and Physical 
Section of the British Association ; and in 
1881 was elected a Fellow of the Royal Society. 
Professor Ayrton is a Vice-President of the 
Physical Society, a member of the Council 
of the iie] of Telegraph Engineers and Elec- 
tricians, and Chairman of the Editing Com- 
mittee of the latter society ; he has been a Juror 


in the majority of the Electrical Exhibitions 
in England and abroad, and is joint editor of 
Cassell's “* Manuals of Technology." With 
Professor Perry he is the joint inventor of the 
well-known Ammeters, Voltmeters, Electric 
Power Meter, Ohmmeter, Dispersion Photo- 
meter, Transmission Dynarnometer, Dynamo- 
meter Coupling, Governed Electric Motor, and 
Oblique Coiled Dynamo Machine ; and, with 
Professors Fleeming Jenkin and Perry, of the 
system of Automatic Electric Transport known 
as Telpherage. About eighty papers, pub- 
lished in the Proceedings and Transactions of 
the Royal Society, Physical Society, Society of 
Telegraph Engineers and other Societies, have 
been contributed by Professor Ayrton, conjointly 
with Professor Perry, and of which some of the 
most important are :—‘‘ The Specific Inductive 
Capacity of Gases ;" ‘‘ The Contact Theory of 
Voltaic Action ;” “A New Determination of 
the Ratio of the Electromagnetic to the Electro- 
static Unity of Quantity ;” “А Duplex Partial 
Earth Test ;" ‘‘ Electricity asa Motive Power ;" 
* Experiments on the Heat Conduction of 
Stone ;” “On a Neglected Principle that ma 
be Employed in Earthquake Measurements; ' 
“The Magic Mirror of Japan;" “‘ Electric 
Railways;". ‘‘ Measuring Instruments used in 
Electric Lighting and Transmission of Power; " 
** Economical use of Gas Engines;" ‘‘ Electro- 
motors and their Government;” ** A new Form 
of Spring for Electric and other Measuring 
Instruments;" “The Gas Engine Indicator 
Diagram.” Professor Ayrton, with Professor 
Perry, has also taken out thirteen patents in 
Great Britain, several of them having been also 
taken out in France, Germany, America, and 
other foreign countries. 


BAGOT, A. C, Born 1856. Educated at Eton 
and at Pembroke College, Cambridge. Was 
engaged in special experiments for the late 
John Taylor, C.E., and was chief electrical 
engineer and partner in the firm of Messrs. 
Apps and Co., London. 

Mr. Bagot is the author of several papers 
on scientific subjects, and has devoted a large 
portion of the last 10 years to the application 
of electricity to coal mining safety lamps, 
and appliances for use in mines. In 1877 he 
introduced a patent block system of electric 
signalling that has been very greatly appre- 
ciated, and in 1883 he brought out a patent auto- 
matic electrictransmitter. In 1876 Mr. Bagot was 
engaged experimenting on spontaneous combus- 
tion in coal, cotton, and wool, and invented 
an electric detector that has been awarded 
several medals, and the First Order of Merit at 
the Great Melbourne Exhibition of 1881. During 
his connection with Messrs. Apps and Co. he 
brought out many valuable improvements in 
electrical apparatus, amongst them being a 
portable set of resistance coils for use on rail- 
ways and for torpedo work. Mr. Bagot retired 
from the above firm in January, 1884, having 
met with an accident. He was appointed con- 
sulting engineer to the Trent Board of Conser- 
vators, on account of his special knowledge of 
the pollution of rivers, and has published a 
series of valuable papers on the Prevention of 
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Floods. Under his guidance the fishery district 
has become one of the best organised in England, 
containing some 4,500 license holders. Mr. 
Bagot is the inventor of an electrical air re- 
corder (automatic) for mines, and has devised 
many improvements in machinery. It should 
be mentioned that the substitution of self- 
extinguishing safety lamps, and the abolition 
of Davy and Clauny lamps, and the greatly 
increased care and efficiency in the lamp rooms 
of collieries are largely due to Mr. Bagot's exer- 
tions and investigations, to which Sir Eardley 
Wilmot more than once drew the attention of 
the House of Commons. 


BAGSHAW, Walter, M.I.M.E. Born in 
Dewsbury, 1851; studied at Wesley Col- 
lege, Sheffield, and Yorkshire College of 
Science, Leeds ; took honours in South 
Kensington and other examinations. 

In 1870 Mr. Bagshaw entered the engineering 
works of Mr. Thomas Beeley, Hyde, and after 
wards those of Kitson and Co., Leeds, and Buck- 
ley and Taylor,“ Oldham, In 1878 became 
managing partner in the firm of J. Bagshaw 
and Sons, Batley. Elected Member of Institute 
Mechanical Engineers 1872. Inventor and 
patentee of many mechanical contrivances. 
Was one of the first to see the importance of 
the electric lighting movement, and had special 
plant put down for producing machinery to 
transmit regular running dynamos. Designed 
and executed the work for utilising water-power 
for the Giants' Causeway Electric Tramway. Has 
lately developed and brought into prominence 
the application of friction gearing to all kinds 
of machinery. A frequent contributor of arti- 
cles on scientific subjects to technical papers. 


BAILEY, J. Born in London in 1830 ; and 
at the age of fourteen obtained a situation 
in a mercantile office, where he remained 
for some years. 

In 1856 Mr. Bailey entered the service of 

Messrs. Silver and Co., and was eventually ap- 

ointed resident manager of the Silvertown 

Works, which at that time gave no promise of 

their present importance. During the length 

of time—more than twenty-five years—that 

Mr. Bailey has continued to manage at Silver- 

town his arduous duties have left him no leisure 

forliterary work ; we are glad to think, how- 
ever, that he hàs contributed in a great measure 
to the success enjoyed by his firm. 


BANDSEPT, A. Born at Strasburg, June 
18, 1846 ; was educated at the Govern- 
ment Schools, but more particularly at the 
establishment known as l'Ecole des Arts 
et Métiers, where, in 1865, he completed 
his course of study. 

After several years passed in England, and 
Germany, M. Bandsept became successively 
Engineer to the Heberlin Self-Acting Break 
Company, and Chief of the Gas Plant Manufac- 
tory, at St. Petersburg. He has devoted con- 
siderabletime and no little ability to the study 
of accumulators and the improvement of the 
incandescent light. M. Bandsept is a member 
of -the Société de Physique, of the Société 


Internationale des Electriciens, the Société Belge 
des Electriciens, the Société des Ingénieurs 
Civils de France, and of other learned bodies. 
He has from time to time contributed to The 
Electrician some valuable articles upon electri- 
cal science. 


BATOHELOR, Charles. Born in London, 
England, December 21st, 1845; six months 
afterwards his parents moved to Manchester, 
where his youth was spent. He was educated 
at a private school, and entered the engi- 
neering profession under the late Mr. Wm. 
Weild, by whom he was sent to work in 
Germany, France, and the United States, 
previous to the year 1868. 

In 1869 Mr. Batchelor returned to the United 
States, and immediately came in contact with 
Thomas A. Edison, by whom he was employed, 
and, after a year's work, was given the manage- 
ment of the extensive shops. After another 
year Mr. Edison proposed a partnership, with an 
interest in all future inventions ; Mr. Batchelor's 
part of the work being the mechanical perfection 
of Mr. Edison's ideas. "This arrangement has 
continued until the present time, and has em- 
braced the mechanical work on all of Mr. 
Edison's most valuable inventions ; the Duplex 
and un. telegraphy, the Stock quotation 
Printing Telegraph system, the Phonograph, the 
Carbon telephone, and the Incandescent system 
of electric lighting. Mr. Batchelor devised all 
the tools, and systematised the manufacture of 
his incandescent lamps both in America and in 
Europe ; and in conjunction with Mr. Edison 
has made many improvements in the dynamo- 
electric machinery for his system ; as well as for 
telegraphy, electroplating, and power. Mr. 
Batchelor represented Mr. Edison at the Paris 
Exhibition in 1881, remaining after the Exhibi- 
tion for the organisation ot the companies that 
were formed to exploit '' the light ;" and as chief 
en to those companies, introduced the 
light to the public. He is a member of the 
Board of Directors of the Edison Electric Light 
Company in America, and one of its Executive 
Committee ; a member of the Society of Tele- 
graph Engineers and Electricians of England ; 
a member of the Société de Physique of Paris ; 
as also à member of the Association for the 
Advancement of Science, and the Society of 
Mechanical Engineers of America. 


BENNETT, Alfred Rosling, M.S.T. E. & E. 
Born in London, March 14th, 1850. Edu- 
cated principally at Belle Vue Academy, 
Greenwich. 

Mr. Bennett went to India in 1869 in the 
service of the Indian Government Telegraph 
Department. Spent four years in India, 
Beloochistan, Persia, and Turkey. Obtained 
* special mention" certificate from Indian 
Government for proficiency in submarine cable 
and land-line testing. Returned to England in 
1873, and became electrician to the Highton 
Batteries Company, Limited, then working the 
battery and other patents of the late Rev. 
Henry Highton, M.A. Had considerable prac- 
tical experience of chemistry here, and assisted 
Mr. Highton in his endeavours to adapt his : 
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gold-leaf telegraphic instrument to signalling 
through long submarine cables. Was elected an 
Associate of the Society of Telegraph Engineers 
in February, 1874. Retired from the Highton 
Batteries Company in December, 1874. Was 
afterwards electrician to the Magneto Company, 
Limited, for a short period. In 1875 read a 
aper on * New Forms of Voltaic Batteries" 

fore the Society of Telegraph Engineers, in 
which was detailed a lengthened series of voltaic 
experiments with the caustic alkalis as excit- 
ing chemicals. "These experiments ultimately 
resulted in the invention of the Bennett “* tin- 
pot" battery, patented in 1881. From 1875 
to 1880 was engaged chiefly in literary 
pursuits. Contributed largely to London 
and provincial journals, and was for some 
time editor of two London periodicals. In 
1877, carried out the exhibition of Mr. 
Cromwell F. Varley’s musical telephone at 
the Queen’s Theatre, Long-acre, which was 
joined, for the purpose, to the Canterbury 
Music Hall by two overhouse wires — 
the first telephone wires ever erected in this 
country. In May, 1880, accepted an appoint- 
ment from the United Telephone Company, 
Limited, as engineering superintendent of their 
Eastern London District. In January, 1881, 
went to Glasgow as engineer to Messrs. D. and 
G. Graham. The same year patented, and read 
& paper on the subject of his ''tin-pot" battery 
before the Philosophical Society of Glasgow. 
The battery was rii described at the time in 
The Electrician, and has since come into exten- 
sive use for telephonic and other purposes. In 
1882, patented his telephonic translator (Elec- 
trician, Jan. 13, 1883), which has been adopted 
by all telephone companies possessing inter- 
town trunk lines. In 1882 invented his well- 
known corrugated insulator (Electrician, Feb. 
17, 1883). The first light bronze wires used in 
Great Britain were erected in Glasgow in Feb- 
ruary, 1882. In April, 1883, Mr. Bennett 
entered the service of the National Telephone 
Company as engineer for their Scotch and Irish 
Districts, and is at the present time that enter- 
prising company's popular general manager for 
Scotland. 


BERESFORD, Charles Prederick Cobbe, 
Captain R.E. Born at Bailieborough, co. 
Cavan, Ireland, in 1844 ; educated at St. 
Columba's College, Ireland ; Trinity Col. 
lege, Dublin; and the Royal Military 
Academy, Woolwich. 

In 1865 Captain Beresford obtained second 
place for a commission in the Royal Engineers, 
and in 1879 entered the Staff College, and 
obtained a Staff College certificate in 1880. 
Has served in Canada, Bermuda, and South 
Africa ; in the latter during the Transvaal 
Campaign of 1881, when he was employed on 
special service. Served in the Intelligence 
Department, War Office, in 1882-3, and in the 
latter year joined the Royal Engineer Companies 
employed on telegraph duties under the G. P.O., 
taking over the command of the 2nd Division 
Telegraph Battalion on the 1st January, 1885. 
Had formerly served for four yeurs (1874-78) in 
the Telegraph Troop at Aldershot. 


BIDWELL, Shelford, МА, LL.B., 
M.S.T. E. and E., Barrister-at.Law. Born 
at Thetford, Norfolk, in 1848 ; educated 
at Caius College, Cambridge ; graduated 
B.A. (mathematical honours) in 1870; 
LL.B. (honours in law) 1871; M.A. in 
1873. Also obtained a first class in the 
Special Examination in Applied Science 
for the Ordinary Degree, December, 1869. 

Mr. Bidwellis the author of papers describ- 
ing various investigations in matters relating to 
electricity, which have been published in the 

Proceedings of the Royal and Physical Societies, 

the Jowrnal of the Society of Telegraph Engi- 

neers, the Philosophical Magazine, and other 
scientific periodicals. Mr. Bidwell was a mem- 
ber of the Jury of the International Exhibition 
of Electricity, held in Paris in 1881; member 
of the Council of the Physical Society, 1882-4 ; 
and of the Council of the Society of Telegraph 

Engineers, 1883. In 1881 he designed and 

constructed an apparatus for the telegraphic 

transmission of pictures of natural objects, a 

process to which the name of telephotography 

was applied. The image of a brilliantly illumi- 
nated object, being projected by а lens upon the 
transmitter (which contained a delicate sele- 
nium cel), was reproduced at the receiving 
station upon a piece of sensitised paper. The 
instrument was exhibited in operation at the 

York Meeting of the British Association, and 

elsewhere. It is fully described in the Journal 

of the Society of Telegraph Engineers, and the 
principle of its action is explained in The Elec- 

trician of Feb. 26, 1881. 


BOTTOMLEY, James Thomson. Born at 
Fortbreda, Co. Down, Ireland, Jan. 10, 
1845 ; educated at private schools, Queen's 
College, Belfast, and Trinity College, 
Dublin. 

After taking degree of B.A., with First 
Honours and Gold Medal in Chemistry, 1866 ; 
and National Philosophy, Queen's Uni- 
versity, Mr. Bottomley was appointed Senior 
Scholar at Queen's College, Belfast ; and assisted 
Dr. Andrews, the Professor of Chemistry, in 
his Classical Research on the Continuity of the 
Liquid and Gaseous States of Matter. Took 
M.A. degree, Queen's University, in 1867, 
with First Honours in Chemistry and Natural 
Philosophy, and Gold Medal. Became assistant 
to the late Dr. W. A. Miller,. Professor of 
Chemistry, King's College, London, 1868. 
Was transferred to be Demonstrator in Natural 
Philosophy, under Professor W. G. Adams, in 
King's College, London, 1869. Became As- 
sistant to Sir William Thomson, and Lecturer 
Natural Philosophy in the University of 
Glasgow, at the commencement of Session 1869- 
70. Isa Fellow of the Chemical Society and of 
the Royal Society of Edinburgh. Author of 
works on Dynamics, Hydrostatics, Trigono- 
metrical, and Mathematical Tables for Approxi- 
mate Calculations, Electricity and Magnetism, 
Articles in Spon's Dictionary, &c. 


BOYS, Charles Vernon. Bornat Wing, in 
Rutland, in 1855. 
Mr. Boys was educated at Marlborough College 
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and the Royal School of Mines. Became As- 
sistant to Dr. Guthrie, and in 1881 was made 
Demonstrator of Physics at the Science Schools, 
South Kensington. Mr. Boys is the patentee 
of several forms of electrical and power meters, 
and is the author of several valuable papers 
published by the Physical Society. 


BRAND, James, J.P., is the Chairman 
of the United Telephone Company, Limited, 
which under his guidance has attained consi- 
derable success. 


BRIGHT, Sir Charles. Born in 1832 

He first became connected with electro-tele- 
gra hy in 1847, under the auspices of Sir Wm. 

othergill Cooke. In 1852 he became engineer 
to the Magnetic Telegraph Company, in which 
capacity he took part in the submersion of the 
first submarine telegraph cable between Great 
. Britain and Ireland, from Port Patrick to Dona- 
ghadee, in 1855. He held this appointment for 
eight years, during which period the greater 
part otf the company's lines were constructed 
under his superintendence, and in 1860 became 
their consulting engineer, a post which he held 
until the land telegraphs were taken over by 
the Government in 1870. In 1854 he engaged 
in an extended series of experiments upon 
the retardation experienced in subterranean 
and submarine conductors, and in the fol. 
lowing year entered into a partnership with 
Messrs. rus Field, John Watkins Brett, 
and Dr. Whitehouse, with the view of forming 
a company tolay a submarine cable across the 
Atlantic ; having satisfied himself and them of 
the feasibility of working through so long a 
distance without the signals becoming blended 
together, a fact which, strange as it may seem 
to us now, was disbelieved by many at that 
date. In 1856 the time was considered ripe for 
putting the great project intoa practical shape, 
the lines of the Magnetic Company being exten- 
ded to the West of Ireland, and those of the 
New York and Newfoundland Company (of 
which Mr. Field was vice president) being laid 
to Newfoundland. A company was accordingly 
formed, with 350 shares of £1,000 each, the sub- 
scribers being principally shareholders in the 
Magnetic Telegraph Company, among whom 
Sir Charles Bright was the first to eater his name 
for part of the capital. Mr. Brett became one 
of the directors of the company, Sir Charles 
Bright the engineer, Mr. Cyrus Field the 
manager, and Dr. Whitehouse the electrician. 
The cable waslaid successfully in 1858, the end 
being landed by Sir Charles Bright in Valentia 
Bay on the 5th August in that year. For this 
national service he received the honour of 
knighthood. In 1860 he laid a series of cables 
for the Spanish Government from Barcelona to 
Minorca, Majorca, Iviza, and back to Cape San 
Antonio on the mainland. In 1861 he entered 
into partnership with Mr. Latimer Clark, as the 
firm of Bright and Clark. He afterwards, in 
1864, laid the first working cable to India, for 
the Government of India, from the head of the 
Persian Gulf to Kurrachee, a distance of nearly 
1,600 miles. Sir C. Bright was returned to 
Parliament as member for Greenwich in 1865, 
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and sat until the election at the end of 1868, 
when he retired, being engaged in the Gulf of 
Florida laying a cable from the United States 
to Cuba, and his seat was transferred to Mr. 
Gladstone. While Sir C. Bright was in Par- 
liament he took an active part on the East India - 
Communications Committee, part of the out- 
come of which was the formation of the Eastern 
Telegraph Company a few yearsafter. In 1869 
he was engineer to the Anglo-Mediterranean 
Company, by which a direct line was laid from 
Malta to Alexandria, In the following year he 
was joint engineer to the Falmouth, Gibraltar, 
and Malta Company, the Eastern Extension 
Company from India to Singapore, and to 
several other companies. In this and succeeding 
years he laid many cables between North, Cen- 
tral, and South America, connecting Cuba, Porto 
Rico, Jamaica, St. Thomas, St. Kitts, Antigua, 
Guadeloupe, Martinique, Dominica, St. Lucia, 
Barbadoes, St. Vincent, Grenada, Trinidad, 
Demerara, and Panama. In 1881 he was ap- 
pointed by Her Majesty's Government as one of 
the British Commissioners to the French Elec- 
trical Exhibition. Sir C. Bright is the inventor 
of many important improvements in telegraph 
apparatus, aud the manufacture and laying of 
submarine cables, which are extensively used. 
He is a member of the Institution of Civil En- 
gineers, of which he was Telford gold medallist 
in 1864; a vice-president of the Society of 
Telegraph Engineers and Electricians, and a 
fellow of various other learned societies, as well 
as an Officer of the Legion of Honour. 


BRIGHT, E. B., has been connected with the 
introduction and progress of telegraphic 
and electrical science since 1847. 

Mr. Bright was associated with his brother, 
Sir Charles Bright, in the joint management 
of the lines of the Magnetic Telegraph Com- 
pany throughout the kingdom, and arranged 
the transfer of that company's system to Go- 
vernment in 1870. He took out a patent with 
his brother, in 1852, for testing insulated wires 
aud ascertaining the locality of faults from dis- 
tant points by the employment of a series of 
artificial resistances. In 1854 he read an im- 
portant paper at the meeting of the British 
Association on the ‘‘ Retardation of Electric 
Currents in Subterranean and Submarine Tele- 

aph Lines." He was joint author with the 
ate Dr. Lardner of one of the earliest standard 
works upon electricity and the electric tele- 
graph, which has passed through many editions, 

aving been revised and added to by Mr. Bright 
from time to time. He has also written other 

scientific books and pamphlets. Since 1870 

Mr. Bright has practised with his brother as a 

civil engineer in carrying out various submarine 

telegraph lines, and in introducing his patented 
system of electric fire alarms, which have been 
adopted by the Metropolitan Board of Works, 
and at the South Kensington Museum, the 

Crystal Palace, and other places in England 

and abroad. He is also the patentee of various 

improved telegraphic apparatus, and of im- 

provements in woollen manufactures. His fire 

alarms received the gold medal both at the 


French Electrical Exhibition of 1881, and the 
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English (Crystal Palace) Exhibition of 1882. 
He is à Member of the Council of the Society of 
Telegraph Engineers, and a member or fellow 
of other scientific societies. He is also the 
chairman of the British and Irish Telephone 
Company, and has taken an active part 1n the 
development of electric lighting, having been a 
director of the British Electric Light Company 
since its formation in 1878. 


BRUSH, Charles Francis, M.A., Ph.D., 
Electrical Engineer, Cleveland, U.S.A. 
Born March 17, 1849. 

In 1862, when aged but thirteen years, Mr. 
Brush made his first experiments with magnets 
and batteries ; and while at the High School, in 
1864, he became 
much interested 
in the subject of 
microscopes and - 
telescopes, making 
a number of them 
for himself and 
his companions. 
He constructed 
every partof these 
instruments, even 
to grinding the 
lense. In the 
same year he de- 
vised a plan for 
turning gas on 
the street lamps, 
lighting it, and 
then turning it 
off again, by elec- 
tricity. He also 
constructed a 
number of induc- 
tion coils, and 
greatl amused 
himself and his 
echoolmates by 
experiments with 
them. Having 
graduated in a 
four years” course 
at the Cleveland 
High School in 
two and a half 
years, and con- 
tinuing to show 
a fondness for 
physics and other 
studies of asimilar 
nature, he entered the University of Michigan 
at Ann Arbor, where he took up a course of 
study particularly suited to his tastes, and by 
diligent attention to his tasks he graduated as 
a Mining Engineer in 1869, being one year in 
advance of his class. Returning to Cleveland 
from college, he organised a laboratory and con- 
ducted the business of an analytical chemist for 
about three years, becoming noted for the accu- 
racy of his work and the skill displayed in his 
manipulations. Immediately after this he en- 
gaged in the iron business, in which he re- 
mained four years. In 1875 the attention of 
Mr. Brush was especially called to the subject 
of electric lighting, by experiments tried in. 
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Paris and London, and in a conversation with 
Mr. George W. Stockly, vice-president of the 
Telegraph Supply Company, the question came 
up as to whether there was not likely to be a 
demand for a dynamo machine of an entirely 
different construction to the Gramme and Sie- 
mens machines. Asa result of the conversation 
with Mr. Stockly, it was arranged that Mr. Brush 
should beafforded any facilities that he might need 
in the factory of the Company at Cleveland, and 
if he Massa. such a machine as was required, 
the Telegraph Supply Company would undertake 
its manufacture and introduction. Mr. Brush de- 
parted without making any pledges, and con- 
structed his machine in private, at his leisure. 
It is quite probable that he had already pretty 
thoroughly work- 
ed out the prob- 
lem in his mind. 
In less than two 
months from the 
time mentioned, 
Mr. Brush brought 
his machine to 
the factory on 
Champlain-street. 
It was set up in 
the shop, connec- 
ted by wires to 
an old clock-work 
electric lamp with 
carbon points, and 
by a belt with the 
main shaft. The 
brushes were ad- 
justed, the arma- 
ture revolved, the 
current of elec- 
tricity was gene- 
rated, and the 
lamp gave forth 
its brilliant light. 
It wu a complete 
an atifying 
success, 9 The in- 
vention was sub- 
stantially — com- 
pleted and em. 
bodied in this 
first essay, and 
has not been 
departed from 
materially since. 
The machine 
І having been ob- 
tained ; now for the lamp! . Brush 
believed that he could make a satisfac- 
tory commercial lamp as well as a practical 
machine, and he proceeded to his second task, 
This was accomplished within a few weeks. 
The lamp proved to bean invention almost 
equal to the machine itself, and as at present 
constructed it is substantially the same 1n form 
and principle as the one first produced. At 
this time Mr. Brush was less than twenty-eight 
years of age, but had achieved the beginning of 
the great success that the world now y inii 
and enjoys. The most prominent of the inven- 
tions of Mr. Brush, manufactured by the Brush 


‘Electric Company, are the dynamo electric 
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machines, electric lamps, automatic current 
governors, carbons, batteries for the storage of 
electricity, apparatus for electro-plating, appa- 
ratus for producing power from electricity, 
&c. Mr. Brush possesses an accurate and 
available scientific knowledge unsurpassed by 
that of any inventor. He is a self-taught 
mechanic, and is able to do shop work equal 
to the best trained men. He is intensely 
practical, never sanguine, with no disposition 
to over estimate his work, and is an excellent 
business man in the management of his own 
affairs. With the whole resources of a large 
manufacturing establishment, filled with the 
most costly and convenient machinery at his 
command, he probably has the best facilities 
for experiment and demonstration of any living 
inventor in the electrical field. In 1869 the 
University of Michigan conferred upon him the 
degree of M.E. In 1880 the Western Reserve 
University invested him with the degree of 
Ph.D.; aud in 1881, in connection with the 
Electrical Exposition held in Paris in that year, 
the French Government, in honour of his dis- 
tinguished inventions, services, and contribu 
tions to the world of science, decorated him 
Chevalier of the Legion of Honour. At the 
Michigan University he was a member of that 
famous college society, A K. E. 


BURGIN, E. Born in Basle, Switzerland, 
August 23, 1848 ; educated in the Poly- 
technic School, iu Zurich, 1868 until 1872 ; 

. and continued his studies in Paris. 

Mr. Bürgin was engineer at the Swiss Loco- 
motive Works at Winterthur, and in 1874 took 
out his first patents for improvements in electro- 
magnetic locomotive wheels. During the years 
1875-77 he made and patented his first dynamo 
and his first arc lamp. Since then Mr. Bürgin 
" has continued to devote himself to electrical 
science, and it is worthy of note that he gained 
a gold medal for his exhibit at the Paris Elec- 
trical Exhibition in 1881. 


CANNING, Sir Samuel, C.E., upon whom 
the responsibility of laying the Atlantic 
cables of 1865, 1866, and 1869 devolved. 
Has been engaged in the manufacture and 
submersion of the most important lines of 
submarine telegraph cables almost from 
their initiation in 1850. 

Mr. Canning was among the pioneers of At- 
lantic cables, and achieved the submergence of 
the first line of 1858, and that of other Atlan- 
tio lines. To his skill and energy much of the 
success of the Atlantic Expedition of 1866 is 
undoubtedly due. He perfected the paying-out 
and the recovering and grappling machinery for 
that cable, which so materially aided its sub- 
mersion and the recovery of the cable lost in 
the previous year. He also connected England 
with Gibraltar, Malta, and Alexandria, and 
laid other important lines of cable connecting 
various countries in the Mediterranean. He 
received the honour of Knighthood in 1866, a 
Gold Medal from the Chamber of Commerce of 
Liverpool, March 14, 1867, and the Insignia 
of the Order of St. Jago d'Espada from the 
King of Portugal. 


CAPITO, Charles, C.E., M.S.T.E. Born in 
Copenhagen on March 17, 1851, and was 
educated in the same city. 

After serving his apprenticeship in mechanical 
engineering at the works in Copenhagen, and 
taking honours in several branches of science at 
the University of his native town, Mr. Capito 
was engaged for some years upon important 
Ei gri eias in Sweden and Germany. In 
1880, however, he came to England, and was 
soon afterwards engaged at the City of Guilds 
of London Institute, as assistant to Professor 
Ayrton, F.R.S., and from this time his career 
as an electrician may be said to have commenced. 
From 1882 until 1884 Mr. Capito has been inti- 
mately associated with the Electrical Power 
Storage Company He is now, however, in 
business for himself as a general consulting 
engineer. 


CARDEW, Philip. Born 1851. Took 
honours at R.M. Academy at Woolwich 
in 1868, and in 1871 obtained a commission 
in the Royal Engineers, being at the same 
time awarded the Pollock gold medal as 
the most distinguished cadet of the season. 

Placed in charge of the Military Telegraphs 

at Bermuda in 1876, Mr. Cardew, in 1877, 
joined the Submarine Mining Service, and a 
year later was appointed Assistant Instructor, 
and, in 1883, Instructor of Telegraphs, &c., at 
Chatham. Asan inventor, Mr. Cardew has 
contributed not a little to the advancement of 
science. Among the principal of his patents 
are a cheap and easily replaceable form of pro- 
jector for the electric search light used in the 
military and naval services; a system of 
dynamo winding ; a voltmeter, applicable to 
both continuous and alternating currents; anda 
method of measuring large currents and very 
small resistances. 


CHAMBERS, John Charles. Born at 
Peterborough on the 7th April, 1831; 
educated at the Cathedral Grammar 
School in that city, and in 1847 entered 
the service of the Eastern Counties Rail- 
way Company, as a telegraph clerk. 

In 1852 Mr. Chambers joined the British 
Electric Telegraph Company, and became 
attached to the engineering department. In 
1860, after the amalgamation of the British 
Telegraph Company with the Magnetic Tele- 
graph Company, Mr. Chambers was appointed 
superintendent of the Leeds and Newcastle 
districts, and remained in that position until 
the telegraphs were taken over by the Post 
Office in 1870. He was then posted to the 
northern division, and on the abolition of divi- 
sions, &c., in 1878, was appointed superin- 
tending engineer of the north-east district. 
Mr. Chambers did good service while in the 
British and Irish Magnetic Company, construct- 
ing the whole of their lines in the county of 
Durham, and in Yorkshire as far south as Leeds. 
During the period of his service with the Post 
Office he has from to time built the Government 
lines in Yorkshire, north of a line drawn from 
Doncaster through Barnsley and Huddersfield 
to Halifax. 
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OHAMPAIN, M. Bateman. Born (at 14, 
Gloucester-place, Portman-square, Lon- 
don)on 22nd July, 1835, and received his 
enun principally at Cheltenham Col- 
ege. 

In 1851 Mr. Champain entered Addiscombe 

Military College as a cadet, and obtained a com- 

mission, as first engineer of his term, in June, 

1853. After spending the usual two years com- 

pleting the military engineer course of instruc- 

tion at Chatham, he proceeded, in May. 1855, to 

India, and served as Adjutant of the Bengal 

Sappers and Miners from beginning to the end of 

the Mutiny of 1857-58, including the siege of 

Delhi (wounded), the capture of Lucknow, the 

taking of Jugdeespore, and many minor actions. 

After the fighting 

was over he was 

appointed an ex- 
ecutive engineer 
in the ublic 

Works Depart- 

ment, and held 

charge in that ca- 
pacity, first of 

Goudah, in Oude, 

and afterwards of 

abate m 1862 

ebruary) he was 
ordered to join 
the late Lieut. 

Colonel Patrick 

Stewart, R.E., 

C.B., as his as- 

sistant. That 

officer had been 
deputed by the 

Government of 

India, after the 

failure of the 

original Red Sea 
cable, to examine 
the route by the 

Persian Gulf, with 

a view to con- 

nectingthe Indian 

with the European 
telegraph systems 
by way of Turkish 

Arabia, possibly 

of Persia. Colonel 

Stewarts pro- 

posals were even- 

tually approved, 
and Colonel 

Champain was deputed, with a staff of 

officers and men, to construct a land line 

of telegraph from Bushire to Teheran, and 
one from Teheran to Baghdad, a length of 

1,500 miles. This was completed in 1864. 

He has been connected ever since that time 

with what is now the Indo-European Tele- 

graph system. He has had charge as Direc- 
tor-in-Chief of this department for about 
fifteen years, and has served in it for nearly 
twenty-three years. It has been his duty to 
aid in arranging many telegraphic questions 
with foreign Administrations, to draw up and 
assist our Minister at Teheran in passing 
the Telegraph Convention, under which we 
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now work most harmoniously with Persia. He 
has also attended as delegate for India at several 
of the International Telegraph Conferences ; as 
for example, Berne, Rome, St. Petersburg, and 
London. He also attended in the same capa- 
city at the two recent conferences held in Paris 
to provide for the better protection of sub- 
marine cables. In 1879 Colonel Champain had 
the honour to be elected President of the Society 
of Telegraph Engineers and Electricians, and he 
is a member of the Council of the Royal Geo- 
graphical Society. 


CLARK, Latimer, C.E. Born at Great 
Marlow in 1822. 

He commenced Railway surveying in 1847 ; 
he was also ap- 
pointed assistant- 
engineer for the 
construction of 
the Britannia 
Tubular Bridge 
across the Menai 
Strait. Durin 
his stay at Menai 
Bridge, Mr. Lati- 
mer Clark used 
to fire & time- 
gun by electricity 
every evening at 
8 o'clock. The at- 
tention of the 
chairman of the 
Electric Telegraph 
Company was, 
through this, 
calledtothe young 
engineer, who, in 
1850, was ap- 
pointed assistant- 
engineer to the 
company, becom- 
ing afterwards 
their engineer-in- 
chief and  con- 
sulting engineer. 
Many improve- 
ments in the tele- 

aph system were 
introduced by 
him ; and a very 
able report on the 
subject of under- 
ground telegraph 
wires was made 
by him in 1853, which was embodied later 
on in the Government report in 1861. He 
was the first to witness the retardation of elec- 
tric signals in submarine lines, and to demon- 
strate that currents of low tension travel as fast 
as those of high tension. In 1856 Mr. Clark 
invented and patented the double cup insulator 
for overland telegraph wires, now universally 
employed. To him we owe the important in- 
vention in 1854 of the pneumatic transmission 
of messages, now so largely used. The inven- 
tion of a method of protecting submarine cables 
by Clark's compound followed in 1858. In 
1860 he acted as a member of the committee 
appointed jointly by the Government and the 
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Atlantic Cable Telegraph Company to inquire 
into the whole subject of submarine telegraph 
cables. Mr. Clark was also for many years 
engineer to the Indian Government cable lines 
in the Persian Gulf. As head of the firm of 
Clark, Forde, and Co., he superintended the 
submergence of some 50,000 miles of submarine 
cables in all parts of the globe. His experi- 
ments upon the effect of temperature on the 
insulation of gutta-percha cables, in connection 
with Sir Charles Bright, in 1863, proved highly 
valuable. He also originated in 1861 the 
system of electrical measurement in ohms and 
volts, which has now come into general use, 
and has conferred such vast benefits on elec- 
trical science. We may mention the publication 
by him in 1871, in conjunction with Mr. 
Robert Sabine, of his electrical tables and 
formula for operations in submarine cables, 
besides other papers of great value. Mr. 
Latimer Clark has taken out about 150 patents 
in different countries, many of his inventions 
being of great value. For a number of years a 

artner in the engineering firms of Clark and 
tandfield, and Latimer Clark, Muirhead and 
Co., he has brought out many important inven- 
tions in different branches of engineering. 


COLLETT, Richard, M.S.T.E. Born at 
Fairford, Gloucestershire, in 1825. Edu- 
cated ata private school, and subsequently 
by private tuition. 

Mr. Collett entered the service of the Atlantic 
Telegraph Company in 1857, on the electrical 
staff, and was stationed in Ireland during the 
attempt to lay the Atlantic cable in that year. 
He assisted in the experiments made on the 
cable in the following winter at Devonport, and 
was on board Her Majesty's ship ‘‘ Agamem- 
non" during her operations in 1858, including 
the laying of the cable. After communication 
with Newfoundland totally ceased he remained 
at Valencia, in charge of the station, until 1860, 
when the enterprise was for the time abandoned. 
In the same year he received an appointment 
from the Indian Government on the Rangoon 
and Singapore cable, assuperintendent in charge 
at Singapore, but circumstances prevented the 
cable being laid. In 1861 he entered into an 
engagement with Messrs. Glass, Elliot, and Co. 
(afterwards the Telegraph Construction and 
Maintenance Company) ; assisted at the laying 
of the Malta and Alexandria cable; was in 
charge at Alexandria when the line opened for 
traffic ; and afterwards acted as travelling super- 
intendent of the above-named company until 
1866, when he was appointed traffic manager 
jointly to the Atlantic Telegraph and the Anglo- 
American Telegraph Companies, and assisted 
on board the ''Great Eastern" at the laying of 
the 1866 Atlantic cable. The management 
afterwards falling solely into the hands of the 
Anglo-American Telegraph Company he con- 
tinued to hold the same position until leaving 
the service in 1870. He subsequently became 
secretary to the Brazilian Submarine Telegraph 
Company, and now holds that appointment. 
He was traffic manager of the first Atlantic 
cable. Is опе of the original members of the 
Society of Telegraph Engineers; and has re. 


ceived from the Emperor of Brazil the Decora- 
tion of Knight Officer of the Order of the Rose. 


COLOMBO, Giuseppe. Born in Milan in 
1836 ; obained Diploma of Civil Engineer 
at the University of Pavia in 1856. 

M. Colombo is Professor of Applied Mechanics 
and Constructor of Machines in the Regio 
Istituto Tecnico Superiore (School for Industrial 
Engineers) of Milan. Applied himself to electric 
lighting in 1882, when he went to America to 
see Mr. Edison's installations. On his return he 
made the plans for the Electric Central Station 
of Milan, which now supplies about 6,000 incan- 
descent lamps to the central district of that 
city, including the Theatre of the Scala, one 
of the largest in the world ; and is at present 
the Technical Director of the Societa Generale 
Italiana d'Elettricita, which works the Central 
Station of Milan and makes numerous installa- 
tions of electric light throughout Italy. 


00X-WALKER, E., M.S.T.E. Born at Stock. 
ton-on-Tees, in the county of Durham, in 
the year 1838, and was principally edu. 
cated at Holgate Commercial School, in the 
city of York. 

Very early in life Mr. Cox-Walker's attention 
was turned to the subject of telegraphy, and at 
the age of 134 years he entered the service of 
the Electric and International Telegraph Com- 
pany at York as a junior operator. In 1877 he 
made his first telephone, from a description 
which appeared in one of the scientific papers, 
and from that time to the present he has been 
continuously engaged npon telephone work in 
its various forms. In February, 1878, he made, 
and provisionally patented, improvements on 
Bells telephones, having for their object the 
increase of their sound by the union into one 
opening of two, four, eight, or more instru- 
ments, the latter being now in use for the 
Gower-Bell telephone. In May, 1878, Mr. Cox- 
Walker exhibited his duplicate telephone to the 
members of the Royal Institution of Great Bri- 
tain, at their rooms in Albemarle-street ; and 
since then, has delivered many lectures on the 
telephone and electric appliances generally, for 
the benefit of the different literary and scientific 
societies in the north of England. In the year 
1878 Mr. Cox- Walker made the acquaintance of 
the Rev. Henry Hunnings, then curate of Bolton 
Percy, and frequently assisted him in his expe- 
riments in telephony. Between them they got 
into shape and perfected the now celebrated 
* Hunnings transmitter," which is at the pre- 
sent time acknowledged to be one of the best 
transmitters in existence for underground lines. 
During his experiments with Mr. Hunnings 
Mr. Cox-Walker first tried to use an electro- 
magnetic receiver in conjunction with the Hun- 
nings transmitter, in the expectation of being 
able by that means to overcome the troublesome 
effects of inducted currents from neighbouring 
wires. After a long series of trials and experi- 
ments he ultimately produced the instrument 
now so well-known as the ''Cox-Walker re- 
ceiver." Unfortunately for Mr. Cox-Walker, 
the United Telephone Company claimed that 
both the ''Hunnings transmitter" and the 
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‘t Cox- Walker receiver" were infringements of 
their rights as owners of the patents ot Edison 
and Bell, and brought an action against the 
firm of Harrison, Cox-Walker, and Co., which 
lasted fourteen days. Mr. Cox- Walker has made 
and carried out many useful improvements in 
electric signalling apparatus for mines, electric 
bells, motors, &c. One of his most ingenious 
inventions, however, is the one called the 
“Watchman's tell-tale.” This useful machine 
keeps a record of the movements of the night- 
watchmen of a large building or the warders of 
an asylum or prison, and has met with much 
commendation from the Commissioners in 
Lunacy, who are ае it for adop- 
tion in asylums. Besides the telephone known 
as the  ''Cox- 
Walker receiver," 
Mr. Cox-Walker 
has invented 
several forms of 
receivers, some of 
whichhave proved 
very successful. 


CROMPTON, 
Kookos nda 
e e 

Born near Thirsk 
inYorkshire,1845, 
educated at Els. 
tree Hill School, 
Harrow School, 
and in Paris. Mr, 
Crompton entered 
the army, and 
was appointed to 
the Rifle Brigade 
in 1863. Served 
with his regiment 
in India until 
1869; from 1869 
to 1875, held an 
appointment 
under the Depart- 
ment of Public 
Worksas engineer 
in charge of the 
Government 
steam train. In 
1876 left the ser- 
vice and became a 
partner inthe firm 
of T. H. P. Dennis 
& Co., of Chelms- 
ford. A year later he became engineer in chief 
of the Stanton Ironworks Company. Shortly 
after the completion of the foundry, necessity 
for working continuously day and night led him 
to study the possibility of adopting the electric 
light, which at that date, 1877, was a novelty 
in this country. Early in 1878 he purchased 
for the company two Gramme machines 
and two Serrin lamps. The following year 
he commenced the manufacture of electric 
light apparatus in a small building attached to 
Messrs. Dennis's works at Chelmsford. His 
first inventions related to burning arc lamps in 
partial vacua, and to коше in the 
arc lamps themselves. ese improvements 
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were exhibited at the Agricultural Show in 
Kilburn in 1878, and at the exhibition of elec- 
tric light apparatus held in the Albert Hall in 
1879. The lamps were made for practical use, 
and a considerable sale was soon obtained for 
them. In 1879, through the instrumentality 
of Mr. Brown, the well known tramway engi- 
neer in Winterthur, Switzerland, Mr. Cromp- 
ton made the acquaintance of Mr. Bürgin, of 
Basle, who had just brought out his dynamo 
electric machine. Mr. Crompton at once laid 
out works on a considerable scale at Chelmsford 
for the construction of this machine. In con- 
junction with Mr. Bürgin he introduced con- 
siderable improvements, and converted the 
original machine, which was only capable of 
driving one arc 
lamp, into one 
giving a current 
of higher E M.F., 
and capable of 
driving four or 
five lights in 
series, The light- 
ing at Queen- 
street Station, 
Glasgow ; King's 
Cross Station, 
London, the 
Bricklayers’Arms, 
London ; and the 
Mansion House, 
are instances of 
works successfully 
undertaken about 
this period. In 
1879 Mr. Swan 
invited Mr. 
Crompton to New- 
castle to see the 
incandescentlamp 
tried on a come 
mercial scale, and 
the question of 
making dynamo 
machines suitable 
for working the 
incandescent sys- 
tem was seen to 
be of the greatest 
importance. In 
1881 Mr. Cromp- 
exhibited 

largely at the Ex- 

position Interna- 
tionale d'Electricité at Paris, and obtained one 
of the few gold medals awarded to English 
firms ; and in the following year he again exhi- 
bited at the Crystal Palace and obtained another 
gold medal. Shortly after this he commenced 
the investigation of the subject of yen. self- 
regulating dynamo machines, and with the 
assistance of Mr. Kapp, who had become his 
works manager, he brought out the now well- 
known system of winding the field magnets of 
dynamos with series in addition to shunt coils. 
To machines thus wound he gave the name of 
‘compound ” machines, and this name has 
been generally adopted by makers and users of 
uch dynamos, Believing that the best method 
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of supplying the electric light to the public in 
their private houses would be in the nature of a 
co-operative supply, similar to that of gas and 
water, Mr. Crompton took an active part in the 
enlargement of the original Swan Company into 
the Swan United Company, hoping thereby to 
form a powerful corporation for the supply of 
electric lighting to large districts in London. 
He also devoted a great deal of time and atten- 
tion to the Electric Lighting Act, and subse- 
quently to заада from the Board of Trade 
provisional orders for the Swan United Com- 
pany, and for other companies, for lightiug 
various parts of London, Birmingham, &c. Mr. 
Crompton has never sold any of his patents, 
although at the time of the electric light mania 
he had many 
tempting offers to 
do so. During 
the last two years 
he has been en- 
in pu 
ing а new о 
dynamo mine 
which has given 
remarkable re- 
sults, far exceed. 
ing those he was 
able to obtain 
from the Bürgin 
or any of the con- 
tempora ma- 
chines. he de- 
velopment of his 
works at Chelms- 
ford has gone on 
hand in hand with 
the development 
of electric light- 
ing, although, as 
we have seen 
above, theseworks 
were only com- 
menced in 1878. 
In this year, 1885, 
they cover several 
acres of ground, 
and employ over 
men. We 
believe that Mr. 
Crompton, in con- 
junction with Mr. 
Norman Lockyer, 
F.R.S., investi- 
gated spectro- 
scopically and otherwise the varying conditions 
of the electric arc from the point of contact to 
the complete breaking of the circuit ; but no 
detailed results of this investigation have as yet 
been published. Mr. Crompton has greatly 
enriched technical literature either by Men 
or otherwise communicating information, an 
has contributed several papers to the Transac- 
tions of learned societies, principally the Society 
of Telegraph Engineers, of which society he is 
a member of the council. 
remarks were written, a modification of the 
old hand search lamp has been designed, in 
order to obtain automatie action for search 


lamps, 


WILLIAM CROOKES, 


Since the foregoing - 


OROOKES, William F.R.S. Born inLondon 
in 1832 ; entered Royal College of Chemis- 
try in 1848 as a pupil of Dr. Hofmann, and 

ined the Ashburton Scholarship in 1849. 
n 1850 he became Junior, then Senior, 
Assistant to Dr. Hofmann, which position 
he retained till 1854, when he obtained the 
appointment of Superintendent of the 
eteorological Department at the Radcliffe 
College, Oxford. Elected a Fellow of the 
Ro al Society in 1863. 

Mr. Crookes founded the Chemical News in 
1859, of which paper he is still the proprietor 
and editor. In 1 he became editor of the 
Quarterly Journal of Science. He is the author 
of ''Select Methods in Chemical Analysis ;” of 
the ‘‘ Manufacture 
of Beet-root Sugar 
in England;" ofa 
* Handbook of 
DyeingandCalico- 
Printing ;” and of 


(ors fa a Manual of '' Dye- 
СА MS ing and Tissue- 
T NN Printing" (1882) 
— one of the 
“Technological 
Handbooks " pre- 


pared for the ex- 
aminations of the 
City and Guilds 
of London Insti- 
tute. He is also 
joint author of the 
English adapta- 
tion of  Kerl's 
** Treatise on Me- 
tallurgy.” He has 
edited the last 
three editions of 
Mitchell's ** Man- 
ual of Practical 
Assaying," and 
hastranslatedinto 
Englishand edited 
Reimann's '' Ani- 
line and its De. 
rivatives,” Wag- 
ner’s ‘Chemical 
Technology,” 
Auerbach's © An- 
thracen and its 
Derivatives,” and 
Ville’s ‘‘ Artificial 
Manures.” An 
authority on sanitary questions, his views 
have been laid before the public in two 
pamphlets, ‘‘ A Solution of the Sewage Ques- 
tion " and ‘‘ The Profitable Disposal of ipee d 
Mr. Crookes, in conjunction with Drs. Odling 
and Tidy, is now investigating the sanitary con- 
dition of the water supply of London. A lon 

series of original investigations must be credi 

to Mr. Crookes, among which may be noted, 
1863, ‘Sodium Amalgamation Process for Sepa- 
rating Gold and Silver ;” 1872-80, ‘‘ Repulsion 
Resulting from Radiation.” These investiga- 
tions gave us the radiometer, and led to the 
vacuum experiments so valuable in electrical 


work, In 1879 the Royal Society published in 
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its Philosophical Transactions records of Mr. 
Crookes's experiments on ‘‘ Molecular Physics 
in High Vacua," comprising ''Magnetic De- 
flection of Molecular Trajectory,” ‘‘ Laws of 
Magnon Rotation in High and Low Vacua,” 
and ‘‘Phosphorogenic Properties of Molecular 
Discharge.” In the same year appeared a 
further paper on ''Repulsion resulting from 
Radiation." "Thesubject of his second Bakerian 
lecture to the Royal Society was ‘‘ Illumination 
of Lines of Molecular Pressure, and the Trajec- 
tory of Molecules.” In the form of a lecture 
delivered before the British Association, under 
the title of ‘‘ Radiant Matter," he compressed 
his researches on the electric discharge 1n high 
vacua. This lecture, fully illustrated, was re- 
printed in The Electrician. 

In 1880 the French Académie des Sciences 
bestowed on Mr. Crookes an extraordinary prize 
of 5,000 francs and a gold medal, in recognition 

of his discoveries in Molecular Physics and 
Radiant Matter. In 1881 Mr. Crookes acted as 
a juror at the International Exhibition of 
Electricity in Paris. In this official position 
he was not entitled to a medal, but in the 
official report his fellow jurors, after discussing 
the merits of four systems of incandescent 
lamps, declared—'*None of them would have 
succeeded had it not been for these extreme 
vacua which Mr. Crookes has taught us to 


manage. 

Itis stated that Mr. Crookes was the first to 
apply photography to the investigation of the 
solar spectrum ; but his earlier researches were so 
numerous that it is impossible to referto them all. 
He is theinventor of an incandescent lamp, which 
is used by the Gülcher Company. It is well 
known that the value of an incandescent lamp 
depends greatly upon the perfection of the 
vacuum obtained, and in his paper before the 
Royal Society in 1877 Mr. Crookes concluded 
that the most perfect vacuum hitherto obtained, 
in which the pressure is only 0:4 millionths of 
an DASS contains in each cubic centi- 
metre no less than 250,000,000,000,000 mole- 
cules of air, as compared with Mr. Johnstone 
Stoney's estimate of the number of molecules 
contained in a cubic centimetre of ordinary air, 
which is 1,000,000,000,000,000,000,000 (one 
thousand trillions). 


OROSSLEY, L. J, M.S.T.E. Born in 
Halifax. 


Mr. Crossley has come before the public as 
the inventor of Crossley's Microphone Trans- 
mitter, which marked a great advance in the 
utilisation of the microphone. It may be re- 
membered that almost the first experiment of 
transmitting sounds by telephone on a large 
scale was made by Mr. Crossley, when the ser- 
vice at the Square Congregational Chapel at 
zi = was or transmitted by the 

icrophone over the ordinary telegraph wires 
to Manchester, a distance of 2 uie 


OULLEY, William Richard. Born near 
Manchester in 1852; educated at King's 
College School, London, and the Univer- 


dE Lausanne. 
Mr. ey entered the service of the Electric 


and International Telegraph Company in 1870, 
just before the transfer of the telegraphs to the 
State. At the transfer was appointed to the 
engineering department of the telegraph service 
for duties in connection with the submarine 
cables (now numbering over ninety) belonging 
the Post Office. In 1878 was appointed assistant 
submarine superintendent, which post he still 
holds. Has taken part in all the cable work of 
the department during its growth to its present 
large dimensions, many practical improvements 
having been made during this period. Had a 
very considerable share in the design and con- 
struction of Her Majesty’s telegraph ship 
* Monarch," of which an account was pub- 
lished in the Engineer of the 4th and 11th of 
April last. 


OULLEY, Richard Spelman. Born in 
Norwich in 1818. 

Mr. Culley entered the service of the Electric 
Telegraph Company in 1846, was appointed 
engineer of the company in 1866, and at the 
transfer of telegraphs to the Post Office became 
engineer-in-chief (for telegraphs) to the Post- 
master-General, which office he held till his 
retirement from ill health in 1878. He is the 
author of a handbook of practical telegraphy, 
which is now in its seventh edition, and has 
been translated into French, Italian, and 
Roumanian. 


CURTOYS, Charles, M.S.T.E. Entered 
the service of the Electric and Inter. 
national Telegraph Company in 1851 under 
the direction of Mr. Edwin Clarke. 

Mr. Curtoys afterwards became assistant 
secretary to the British and Irish Magnetic 
Telegraph Company, and upon the formation 
of the London and Provincial Telegraph 
Company was appointed their secretary. In 
this position he remained until 1870. Mr. 
Curtoys has been secretary to the Consolidated 
Telephone Construction and Maintenance Com- 
pany since the commencement of that under- 
taking. 


DOLBEAR, Professor. 
chusetts. 

Professor Dolbear is known as the inventor of 
the Dolbear Telephone, which is owned in this 
country by the London and Globe Telegraph 
and Maintenance Company. 


EARLE. C. W. Chairman of the West India 
and Panama Telegraph Company. 

Mr. Earle is also & director of the Eastern 
Extension, Australasian and China Telegraph, 
and of the Western and Brazilian Telegraph 
Companies. 


EDISON, Thomas Alva. Born on the 11th 
February, 1847, at Milan, Erie County, 
Ohio. 

Without a regular school education, and 
largely indebted to his mother for his early in- 
struction, young Edison achieved his own edu- 


Born in Massa- 


cation. Attwelve years of age he became a 
train boy on the Grand Trunk Railroad, after 
which he became a newsvendor on his own 
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account, employing four boy assistants. Be- 
coming acquainted with the clerks in the tele- 
graph office at Detroit, his attention was called 
to that department, and he worked so hard to 
make himself perfect in it, often practising the 
whole of the night, that his proficiency pro- 
cured him in five weeks an appointment in the 
telegraph station at Port Huron. After serving 
in various telegraph offices he invented the 
first perfect automatic repeater. In 1864 he 
removed to Memphis, when the automatic re- 
ter was put into service. He then devoted 
imself to the study of duplex transmission. 
When the Government of the United States 
gave up the wires to the a Company, 
Edison was discharged, and transferred himself 
to the telegraph office at Louisville, where he 
published a treatise of his own composition on 
electricity. His Poren to experimentalise 
cost him his situation, as he one day contrived 
to overturn a carboy of sulphuric acid, which 
occasioned some damage to the offices. In 1868 
he was appointed to a post in Boston, where, in 
the head official, he found at last a man who 
appreciated his value. Edison opened at the 
same time a shop, where he put many of his 
designs into practical shape. Improvements in 
electric telegraphy henceforth gained him much 
fame and wealth. He originated a dial instru- 
ment for the use of ие lines, several of 
which he set going. He completed his first 
** private line printer," and put eight of them 
into active service. The Western Union Tele- 
graph Company soon afterwards entered into 
an arrangement with Edison, at a high salary, 
and his improvements quickly superseded the 
existing apparatus, and are still in operation. 
His electrical laboratories at Newark, where he 
employed three hundred men, procured him the 
a of bringing out many of his patents, 
and it may be stated that at one time he was 
engaged in bringing out simultaneously no 
fewer than forty-five distinct inventions. The 
profits of the manufactory, together with the 
proceeds of patents, at that time amounted to 
£80,000, of which was again expended on 
pus of his genius, In 1876 he disposed of 
is plant, and removed to Menlo Park, New 
Jersey. He has taken out the large number of 
300 patents, most of them very important, in 
connection with the application of electricity. 
Amongst his American patents, thirty-five 
belong to automatic and chemical telegraphs, 
eight to duplex and quadruplex telegraphy, 
thirty-eight to printing telegraph instru- 
ments, fourteen to Morse telegraph apparatus 
proper, &c. 


EGGINGTON, A. Born in Lichfield, Staf- 
fordshire, on 26th January, 1841. 

Mr. Eggington entered the Telegraph Service 
in 1857, in the Submarine Telegraph Company, 
and the Government service three years later, 
under an engagement to proceed to the Malacca 
Straits to work the Rangoon cable. He joined 
the first of the three large steamers chartered 
by Messrs. Siemens and Halske, the ‘“ Queen 

letoria," which, after various minor disasters 
and delays, ran aground at Wilderness Point, 
under Mount Edgcumbe, and became a wreck. 


He then entered the United Kingdom Company, 
which was then fighting its powerful rivals, the 
Electric and Magnetic Companies ; and in 1861 
accepted an appointment under Messrs. Glass, 
Elliot, and Co. to proceed to Italy, to supervise 
the transit of the English telegrams to and from 
the East. In 1862 he was appointed to Ben- 
gasi Station (Barbary). After four years in 
Africa he returned to Italy. In 1868 he was 
clerk in charge of the Turin officé of the Susa 
Modica line, belonging to the Telegraph Con- 
struction and Maintenance Company, and re- 
mained there until appointed by the new Société 
du Cable Francaise as office superintendent at 
Brest ; he returned to Italy, Christmas, 1869, 
to become general superintendent of the above- 
mentioned Susa-Modica line. Since that time 
he has always represented the Anglo-Mediter- 
ranean Company, which was fused with other 
companies in the Eastern, in Italy ; his head- 
quarters being at Otranto. As representative 
ofthe Eastern, he has to look after the many 
cables belonging to that company in Italian 
waters. At the Turin Exhibition the King of 
Italy was pea complimentary, and the 
Jury awarded the Eastern the highest possible 
honour, namely, the diploma d'onore. King 
Humbert some years ago conferred upon him 
the Cross of the Crown of Italy and the title of 
Chevalier. Mr. Fggington ni some years 
ago a multiple-wired automatic lightning guard, 
which has proved very useful in cable huts ; it 
is used on some of the Eastern Company's lines, 
and in two of the Italian Government Stations. 
This lightning guard was exhibited at an early 
meeting of the Society of Telegraph Engineers. 
Mr. Eggington was a contributor to the Italian 
scientific periodical, L’ Elettricita, later on re- 
named La Natura. 


EWING, J. A, B.Sc., F.R.S.E. Born at 
Dundee in 1855; educated at the University 
of Edinburgh, wherehe graduated in Science. 

Mr. Ewing became assistant in 1872 to Sir 

William Thomson and Professor Fleeming Jenkin 

in telegraph engineering and other work, and 

o. lare in the Western and Brazilian, Platino 

Brazileira, and other cable expeditions on their 

behalf. Was appointed in 1878 Professor of 

Engineering at the University of Tokio, Japan, 

a post which he resigned in 1883 to become 

Professor of Engineering at University College, 

Dundee, where, in addition to the usual work 

of an engineering Chair, he has established a 

course in Electrical Engineering, with a special 

laboratory with the appliances required in teach- 
ing that subject. Professor Ewing is the author 
of a large number of papers on electrical and 
other scientific subjects.. When the invention 
of Mr. Edison's phonograph was announced, Mr. 

Ewing (again in conjunction with Professor F. 

Jenkin) took advantage of it to perform an 

extensive series of experiments ''On the Har- 

monic Analysis of Vowel Sounds," the results 
of which were published by the Royal Society 

of Edinburgh in their Z'ransactions for 1878. 

During his residence in Japan Mr. Ewing de- 

voted much attention to the scientific examina- 

tion of earthquakes, and designed instruments 
by which it became practicable to make absolute 
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measurements of earthquake motion. These 
instruments and the conclusions which have 
been established by observations made with 
them are described in his ‘‘ Memoir on Earth- 
quake Measurement," published by the Univer- 
sity of Tokio, 1883. The results have lately 
been communicated by Mr. Ewing to the Royal 
Society of an elaborate series of experimental 
researches in magnetism and thermo. electricity, 
extending over three years ; a short preliminary 
notice of which (read by Sir W. Thomson before 
the British Association in 1883) was published 
in The Electrician last year. Perhaps the most 
eurious fact brought out by his experiments is 
that soft iron, contrary to previously received 
notions, has a magnetic retentiveness (or power 
of remaining magnetised after the inducing force 
is withdrawn) greater than that of steel or of 
any other known substance. Mr. Ewing pa- 
tented, along with Professor Jenkin, a harmonic 
multiplex telegraph, in which the transmitting 
and receiving instruments were precisely similar, 
both being wires (single or manifold) tightly 
stretched in a strong magnetic field, and capable 
of giving out or responding to the same note ; 
but the invention has not been prosecuted. He 
is also co-patentee of a plan for spinning by 
electricity (1883), of a method of illuminating 
coal mines (1884), and of a friction driving-gear, 
specially intended to be used with dynamos and 
electric motors (1884). 


FITZGERALD, Desmond G., M.S. T. E. E. 

Having a greal taste for scientific pursuits, 
and a great distaste for official routine, Mr. 
FitzGerald gave up his appointment in the 
War Office, towards the end of 1861, in order 
to start The Electrician (old series), which was 
the first journal in which electrical applications, 
and especially submarine telegraphy, were dis- 
eussed and advocated. This paper, upon which 
his principal collaborateurs were Mr. Owen Row- 
land and Mr. F. C. Webb, was continued under 
many difficulties and discouragements until 
May, 1864. It did much to forward the per- 
severing and ultimately most successful at- 
tempts to lay an electric cable across tbe 
Atlantic. After that period Mr. FitzGerald 
wrote frequent articles in the Mechanic's Maga- 
zine, the Engineer, and the Electric Telegraph 
Review, which paper was for a considerable 
period under his editorship. The direction of 
the science classes at the School of Telegraphy 
and Electrical Engineering has been in his 
hands almost from the commencement. 


FLEMING, John Ambrose, M.A., D.Sc., 
(Lond.) Born in Lancaster in 1849; 
educated at University College School, 
London, University College, the Royal 
School of Mines, and St. John's College, 
Cambridge. 

Mr. Fleming graduated Bachelor of Science 
at the University of London in 1870 ; appointed, 
in 1871, Lecturer on Physical Science at Rossall 
College, Lancashire. From 1873 to 1874 De- 
monstrator in the Laboratories of the Royal 
College of Chemistry and private assistant to 
Dr. Frankland. In 1874 appointed Lecturer 
on Physics and Chemistry at Cheltenham Col- 


lege. In 1877 entered Cambridge with the 
special object of working under the late Pro- 
fessor Clerk Maxwell in the Cavendish Labora- 
tory, Cambridge, in which place he carried out 
a long research, at Professor Maxwell's instiga- 
tion, comparing the existing British Association 
standards of electrical resistance with the object 
of determining their differences at different 
temperatures, and determining the mean 
British Association ohm. At St. John's Col- 
lege he obtained the Entrance Natural Science 
Exhibition, and was made Foundation Scholar 
in 1879, and also Hare Exhibitioner, Wright's 
Prizeman, and Hughes’ Prizeman ; this last 
annually awarded to the Foundation Scholar 
most distinguished in mathematics and natural 
philosophy. Graduated Doctor of Science in 
the University of London in 1879. After takin 

the Cambridge degree, a first class with specia 
honours in the Natural Science Tripos, he was 
appointed Demonstrator in Mechanism and 
de Science to the University of Cam- 
bridge, under Professor James Stuart, and lec- 
tured on mechanism in the mechanical work. 
shops. When University College, Nottingham, 
was opened as the centre for university teach- 
ing and technical education, Dr. Fleming was 
selected out of a large number of candidates as 
the first occupant of the Chair of Mathematics 
and Physics, but resigned the professorship after 
a short tenure to remove to London. On the 
formation of the Edison Electric Light Com- 
pany he was appointed acting electrician ; and 
on the amalgamation of the Edison and Swan 
Companies retained the position of advisin 

electrician to the United Company. In 1883 
he was elected a Fellow of St. John's College, 
Cambridge. Heisthe author of many papers 
which have appeared in various Transactions 
during the last few years. He is a member of 
the Physical Society of London, and of the 
Society of Telegraph Engineers and Electricians, 
and a member of the British Association Com- 
mittee for Determining Electrical Standards. 


FULLER, Thos. Born in 1832. Managing 
Director of the Brazilian Submarine Tele 
graph Company. 

Mr. Fuller was educated at Caius College, 
Cambridge, and after having for several years 
held the post of бошошу clerk to the 
Accountant in Bankruptcy, was secretary to 
the British Indian Extension and China Sub- 
marine Telegraph Companies from 1869 to 1873. 
In 1875 Mr. Fuller was offered and accepted his 
present appointment, which he fills with great 
ability and credit. Mr. Fuller is a Fellow of 
the Royal Geographical Society and a member 
of the Geographical Society of Lisbon. He was 
created by the King of Portugal a Commander 
of the Order of Christ, and is an officer of the 
Order of the Rose of Brazil. | 


GALTON, Douglas, C.B., D.C.L., LL.D., 
F.R.S. Bornin1823. Educated at Rugby 
and Royal Military Academy, Woolwich. 

Mr. Galton entered the Royal Engineers De- 

cember, 1840. Employed at Spithead in 1842, 

in removal of wreck of the ‘Royal George,” 

where electricity was applied to fire the charges 
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of powder. Served at Gibraltar and Malta from 
1845 to 1846 ; pe old on Ordnance Survey 
in 1846, and Railway Department of Board 
of Trade in 1847. Was secretary to the Royal 
Commission on Application of Iron to Railway 
Structure, 1848 ; Inspector of Railways, 1851 ; 
secretary of Railway Department of Board of 
Trade, 1853. In 1859 appointed to supervise, on 
behalf of the Government, the laying of the Red 
Sea telegraph, which was being constructed by 
Mr. Lionel Gisborne and Mr. H. C. Forbes, 
under a guarantee from the Government, and 
of which the first section had ceased to work 
shortly afterit had been successfully laid. The 
second attempt to lay the Atlantic cable having 
also recently failed, he advised the Government 
to appoint a joint 
committee, to con 
sist of four mem-- 
bers named by 
the Government, 
and four named 
by the Atlantic 
Telegraph Com- 
pany, to inquire 
into the construc- 
tion of submarine 
telegraph cables. 
He was appointed 
chairman of the 
committee, and 
conducted various 
experiments. In 
consequence of 
the report drawn 
up by this com- 
mittee, it will be 
remembered that 
further proceed- 
ings in the Red 
Sea were aban- 
doned, and a sec- 
tion of the cable 
already construc- 
ted, but not laid, 
was successfully 

ut down between 

alta and Alex- 
andria. He was 
Assistant Inspec- 
tor-General of For- 
tifications from 
1859 until 1862; 
Assistant Under 
Secretary of State 
for War, 1862 to 1871 ; and Director of Works 
and Public Buildings from 1871 until 1876, 
when he retired. He is the author of 
numerous works on hygiene, friction, and other 
subjects; has been general secretary to the 
British Association since 1874, and is a member 
of many scientific societies. 


GARNET, William. Born at Portsea in 
December, 1850. In January, 1863, he 
entered the City of London School, and 
was at first under the mastership of Мт. 
Thos. Hall, B.A. 

In the May examination of 1866 Mr. Garnet 
obtained the first Royal Exhibition, tenable at 
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WILLIAM GARNET. 


the Royal School of Mines and College of 
Chemistry, and during the winter session he 
studied under Dr. Frankland and Professor 
Tyndall, but in the following year resigned the 
exhibition and returned to the City of London 
School. In April, 1869, he gained the Exhibi- 
tion for Natural Science at St. John's ing 
Cambridge, and in July of the same year the 
Beaufoy Mathematical Scholarship at the City 
of London School ; and commenced residence at 
St. John's College in October. The following 
summer he was first in the competition for Sir 
Jas. Whitworth's Scholarship for Mechanical 
Engineering ; and in 1871 was elected Foun- 
dation Scholar at St. John's College. In 
January, 1875, he took his degree as Fifth 
Wrangler (brac- 
ketted), and short- 
ly afterwards, on 
the opening of the 
Cavendish Labo- 
ratory, he was ap- 
pointed Demon- 
strator in Experi- 
mental Physics b 

Professor Cler 

Maxwell In No- 
vember, 1874, he 
was elected Fellow 
of St. John's Col- 
lege, and retained 
his followship till 
his marriage in 
1879. In Octo- 
ber, 1876, he com- 
menced to give 
publie lectures in 
the Cavenish La- 
boratory, and con- 
tinued to lecture 
there upon me- 
chanics, heat, 
magnetism, and 
electricity, until 
Easter, 1880. In 
April, 1879, he 
was appointed by 
the Senate Exa- 
miner in Natural 
Philosophy in the 
University of 
London.  Profes- 
sor Clerk Max- 
well died in No- 
vember, 1879, and 
in the following month Lord Rayleigh accepted 
the Professorship of Experimental Physics. 
Mr. Garnett remained in the Cavendish 
Laboratory until Easter, 1880, when he de- 
clined to be re- шош Shortly afterwards 
he was appointed Lecturer on Physics at St. 
John's College. In 1879, 1880, and 1891, he 
was one of the Examiners in the Natural 
Sciences Tripos. In April, 1882, the Com- 
mittee of University College, Nottingham, in- 
vited him to accept the Professorship of Mathe- 
matics, Physics, and Mechanics. Shortly after- 
wards he was appointed Electrician to the Cor- 
poration of Nottingham. Не commenced work 
at Nottingham in October of the same year. 
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During the following summer he organised a 
system of technical education in connection with 
the mechanical department of the College, and 
fitted up a complete set of engineering work- 
shops, which were very largely attended by the 
artisan classes. These workshops were form- 
ally opened by Sir Frederick Bramwell, F. R.S. 
Besides à complete plant of engineers' tools, the 
mechanical schools are furnished with dynamos 
and other appliances for students in electrical 
engineering, and the electric lighting of the 
Free Library by the Ferranti dynamo has been 
very successful. In November, 1883, Professor 
Garnett was appointed Principal and Professor 
of Mathematics in the Durham College of 
Science, Newcastle-on-Tyne, with the under- 
standing that his full duties would not com- 
mence until the following October. He is now 
giving special attention to the development of 
technical education in the Tyneside district, 
and a scheme is on foot for the erection of a 
central college in which a university education 
will be ae for day students, while work- 
shop and laboratory instruction, as well as 
theoretical training on scientific principles, will 
be given to those employed in the chief manu- 
facturing industries of the locality. As the 
college represents the Science Faculty of the 
University of Durham, students passing suc- 
cesfully through its currieulum will be able to 
take degrees in science from the University. 
Professor Garnett's treatise on Elementa 
Dynamics is now the acknowledged text boo 
on that subject for candidates for the Mathe- 
matical Tripos. He is also author of an 
elementary treatise on Heat ; a very elementary 
Mechanics for the use of Higher Grade Schools, 
a '' Book of Trigonometry,” intended specially 
for candidates for the Cambridge Local Exami- 
nation ; and, with Professor Lewis Campbell, 
was joint author of the ''Life of James Clerk 
Maxwell" Professor Garnett edited '' Max- 
well's Elementary Treatise on Electricity," the 
manuscript of which was left unfinished by the 
&uthor. His lecture notes on Electricity, 
rinted for the use of his students at Notting- 

am, occupy more than 100 pages, the first half 
of which formed the basis of the articles on 
elementary electricity which have from time to 
time appeared in the columns of The Electrician. 
His lecture notes on Heat and Astronomy, 
similarly prepared under the auspices of the 
Cambridge Syndicate for the Extension of Uni- 
versity Teaching, form convenient summaries 
for students wishing to revise the subjects. 


GAVEY, John, M.S.T.E., London, and of 
the Soc, Inst. des Electriciens, Paris. Born 
in Jersey in 1842. Educated at Victoria 
College, Jersey, and entered the service 
of the late Electric and International 
Telegraph Company in 1860, under Mr. W. 
H. Preece. 

In 1870, on the transfer of the telegraphs to 
the State, Mr. Gavey was appointed superinten- 
dent of the South Eastern, and subsequently of 
the Great Western Sub Division of the Southern 
Division of England, of which Mr. Preece was 
divisional engineer ; and later, in1878, he became 
superintending engineer of the South Wales dis- 


trict oftelegraphs, a position which henow holds. 
Mr. Gavey has contributed occasional papers to 
the Society of Telegraph Engineers, the Natur- 
alists’ Society of Са iff, and to the profes- 
sional journals ; but his principal work has been 
mainly of a departmental character. 


GERHARDI, Charles A. Born 1837, 
and has been connected with telegraphy 
since 1853. 

Mr.Gerhardi was engaged in the first Atlantic 
cable expeditions in 1857 and 1858 ; and has 
been manager of the Direct Spanish Telegraph 
Company since its formation in 1872. He has 
been a member of the Society of Telegraph En- 
gineers and Electricians since 1874, and repre- 
sented the Direct Spanish Company at the In- 
name Telegraph Conference of London in 
1879. 


GLOVER, W. T., of the firm of Walter T. 
Glover and Co., electrical wire and cable 
makers, 25,  Booth-street, Manchester. 
Born at Salford in 1846, and established 
that important firm in 1868. 

Mr. Glover is the patentee of several valuable 
machines and processes used in connection with 
wire and cable manufacturing. He is a member 
of the Society of Telegraph Engineers and Elec- 
tricians. 


GORMAN, W. A. MLME, A.M.LC.E. 


Born in the County Limerick, and is now : 


in his 43rd year. 

He was educated with the idea of entering 
the Royal Navy, but it was decided to place him 
as pupil with his uncle, the well-known engi- 
neer, the late Mr. A. Siebe, where he worked 
alternately in all the different departments, 
gaining a thoroughly practical knowledge. At 
the age of 21 he was for some time at the works 
of the late Mr. Scott Russell ; also took several 
voyages to become thoroughly versed in the 
management of marine engines. After his return 
home he was appointed manager to Mr. Siebe. 
Upon Professor Graham Bell arriving in this 
country to introduce his telephone, Mr. Gorman 
at once saw the advisability of adapting it to 
the diving apparatus, and, therefore, with Pro- 
fessor Bell, carried out at his works, in the 
diving tank, a series of experiments. 


GOURAUD, Colonel. Born in 1841, at 
Niagara Falls. 

Colonel Gouraud entered the United States 
army, at the beginning of the great war, at the 
age of 19, as a private in a light cavalry regi- 
ment, and served with distinction throughout 
the war. After the war he resigned from the 
army, and was sent to Europe in 1871 on a 
special mission for the United States Treasury. 


He was one of a small group of army officers — 


who first discovered Mr. Edison's great genius 
when in obscurity, and brought Mr. Edison to 
Europe in 1873, at the invitation of the then 
Secretary of the Telegraphs, Mr. Scudamore. 
He also introduced in Europe Mr. Edison's first 
carbon transmitter, which marked the birth of 
the “telephone practical," and he built the first 


telephone exchange іп. the old world, prier-to - 
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the formation of the Edison Telephone Com- 
ралу of London. Of late Colonel Gouraud has 

evoted his entire time to the development of 
the telephone, and is prominently connected 
with most of the principal telephone companies 
throughout the world. He is chairman of the 
following companies: The Edison Gower-Bell 
Telephone Company of Europe (Limited), the 
River Plate Telephone Company (Limited), the 
China and Japan Telephone Company (Limited), 
deputy-chairman of the Consolidated Telephone 
Construction and Maintenance Company (Li- 
mited) and the Telephone Company of Egypt, 
an active director of the United Telephone 
Company (Limited)—the parent telephone com- 
pany of England—and the Oriental Telephone 
Company (Limited) Colonel Gouraud was ap- 
pointed by the late President Garfield as Hono- 
rary Commissioner to the Paris International 
Electrical Congress. 


GRAVES, A. Connected with the Electric 
Telegraph Company at York, in various 
capacities, from 1852 until 1869. 

Mr. Graves has been the telegraph superin- 
tendent of the North Eastern Railway Com- 

pany since January, 1870. 


GRAVES, Edward. Born in 1834 ; engi- 
neer-in-chief to the General Post Office. 

Mr. Graves became first connected with tele- 
graphy in 1852, when he entered the service of 
the International au Company at York; 
was appointed superintendent and district engi- 
neer of that company's northern district in 
1856. At the transfer of the telegraphs to the 
State, in 1870, was removed to Birmingham as 
divisional engineer, in charge of the North- 
Western Postal Division. In1878, on the retire- 
ment of Mr. R. S. Culley, Mr. Graves was 
a ра engineer-in-chief of the Post Office 

elegraphs. He represented the Post Office as 
delegate at the Paris Electrical Conference in 
1882, and has received the cross of an Officer of 
the Legion of Honour from the French Govern- 
ment. Не also served on the Channel Tunnel 
Defence Committee of 1882. 


GRAVES, James, M.S.T.E. Born at Ches- 
terton, near Cambridge, in 1833 ; and was 
educated at Cambridge till 1844. 

Mr. Graves studied with and assisted his 
father at Meppershall, Bedfordshire, until 1848, 
when the latter removed to Kent, having ob- 
tained the mastership of the school at Hoo, 
St. Werburgh, near Rochester. In 1850 he 
was appointed by the Rev. Thomas Dale as 
assistant master at St. Pancras National School, 
Euston-square, London. On 26th December, 
1852, he entered the service of the Electric 
Telegraph Company, Founder's-court, Lothbury, 
and was transferred in February, 1853, to the 
Southampton Station. In 1857 he was, at Mr. 
C. F. Varley's request, removed from South- 
ampton to the Foreign Gallery at Lothbury, 
London, whence he was, in 1858, transferred to 
the Jersey Station of the Channel Islands Tele- 
graph Company. He remained in charge of 
that station until, at Mr. C. F. Varley's request, 
he undertook, in 1861, the duties of submarine 


electrician to the Electric and International 
Telegraph Company's steamer ‘‘ Monarch.” 
During 1862 and 1863 he acted as Mr. Varley's 
travelling assistant ; fixed the Newcastle time- 
gun apparatus, visited South Wales and Ireland, 
introducing to the district superintendents Mr. 
Varley's universal galvanometer, and the system 
of daily tests of the land wires in those districts 
When the Atlantic telegraph scheme was re- 
vived in 1864 he was lent to the Atlantic Tele- 
graph Company to test the cable, during its 
manufacture and shipment, as Mr. Varley's re- 
presentative, that gentleman having been ap- 
pointed as the chief electrician to the Atlantic 
Company. Upon the sailing of the 1865 
Expedition, Mr. Graves was appointed their 
superintendent at Valentia by the Atlantic 
Telegraph Company, which appointment was 
renewed when the 1866 Expedition proved suc- 
cessful, and the working of the cables was taken 
up by the Anglo-American Telegraph Company 
for the Atlantic Telegraph Company. In 1879, 
in conjunction with Mr. J. B. Stearns, he suc- 
ceeded in establishing duplex working upon 
the 1874 Anglo-American cable, and has since 
applied Mr. Stearns' system of duplex working 
to the 1875 and 1880 cables belonging to that 
company. In 1882, when the German Union 
Telegraph Company laid their cable from 
Valentia to Emden, North Germany, Mr, 
Graves was appointed to the superintendentshi 
of the German Union Company, jointly wit 
that of the Anglo-American Company, which 
joint appointment he now holds. Mr. Graves 
as contributed several pape to the Society of 
Teiegraph Engineers and Electricians, amongst 
which those on “ Earth Currents,” on *'* Vibra- 
tions due to Earth Plates," and on ‘‘ Curbed 
Signals for Long Cables," attracted much atten- 
tion. He has been a member of the Society of 
Telegraph Engineers since its formation in 1872. 
He was elected a member of the Society of Arts 
in 1874, and a Membre Fondateur de la Société 
Internationale des Eléctriciens in 1883. 


GRAY, Matthew, M.S.A., F.R.G.S., Tele 
graph Engineer. Is a native of Lanark- 
shire, N.B., where he was born in 1821. 
He was educated in Glasgow, and served 
an apprenticeship of five years as an en- 
gineer there. He went to London in 1840 
to study marine engineering. Sailed for 
New York in 1842, and spent two years in 
the United States and Canada, constructing 
water-wheels, flour mills, and other ma- 
chinery. 

In 1848 Mr. Gray became manager of a large 
cotton factory in Glasgow ; and in 1850 secured 
a patent for an automatic water feed for steam 
boilers, which was very extensively used until 
it was superseded by Gifard's Injector. Since 
then Mr. Gray has patented numberless inven- 
tions of his own for the purpose of saving time 
and labour. In 1856 Mr. Gray became the 
te partner with the late James Scott, of 

Celly, in the Dalmonach Printing Company. 

This company carried on the business of calico 

printing at Dalmonach, near Lochlemond, the 

works there being amongst the largest in Scot- 
land. Mr. Gray entirely reconstructed them, - 
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and increased the production threefold. He 
retired from this firm in 1863, and in the win- 
ter of the same year visited the River Plate, 
where, in connection with the late Mr. John 
Proudfoot, he obtained a concession from the 
Governments of the Argentine Republic and 
the Banda Oriental to lay a cable between 
Monte Video and Buenos Ayres. Thisline was 
opened in 1866, and was the first submarine 
cable laid in South American waters. In the 
January of the same year Mr. Gray became ge- 
neral manager of the India Rubber and Tele- 
graph Works Company, at Silvertown. Durin 

the Franco-German war he manufactured und 
laid a cable (assisted by his son, Mr. Robert 
Kaye Gray) between Dunkirk, Cherbourg, and 
Bordeaux. The 

** International ” 


telegraph ship, 
with them = 
board, had to get 
a convoy of two 
French war ships 
across the Chan- 
del, in case of 
interference from 
the German Go- 
vernment. Since 
then Mr. Gray has 


Coast of South 
America cable ; 
the cables between 
Marseilles and Al- 
giers ; the cables 
in the Gulf of 
St. Lawrence, the 
Centraland South 
American cable ; 


N 
SS 
Ў; 


~ 
SN 


the cable between WSN 
Cadiz and the SS 
Can Islands ; SIN 
and the cable be- N 
tween theCanaries SS 

SS 


and Senegal, with 
others of lesser 
moment. Since 
Mr. Gray has been 
connected with 
e m md 
an elegrap 

Works Company 
he has entirely re- 
constructed the extensive works at Silvertown. 


GREENER John Henry, S.T.E. Born 
at Etherly, County Durham, in 1829. 

In 1843 Mr. Greener began his career in 
London on the Blackwall Railway, and was 
there first connected with the electric telegraph. 
In 1847 he entered the service of the old] Elec. 
tric Telegraph Company. In 1849 Mr. Greener 
returned to the Blackwall Railway in charge 
of the te ographs, and in 1855 rejoined 
the Electric Telegraph Company, Mr. Edwin 
Clark being then engineer. Fhe same year he 
was appointed by the VIS end to proceed to 
Norway, to construct the telegraph on the Nor- 


4 


wegian Trunk Railway, which was at this time 
being made. This was the first line of tele- 
grap erected in Norway. In 1855 he went to 
enmark, to construct the telegraph on the 
Royal Danish Railways. Shortly after his 
return from Denmark, Mr. Greener was ap- 
pointed by the Telegraph Company to proceed 
to Ireland, to report on the state of the tele- 
graph lines between Dublin and Galway, for the 
purpose of establishing direct communication 
with ba un ae le. E. was afterwards 
appointed by the Tele ompany as out- 
door assistant to Mr. ate Clark (then engi- 
neer to the company), which ition Mr. 
Greener held until the end of 1860. At this 
time he was selected by the Secretary of State 
for India, as tele- 
graph engineer, to 
accompany Col, 
now General Sir 
Arnold B. Kem- 
ball, K.C.B., at 
that time British 
Resident at Bagh- 
€ to examine 
and report upon 
the condition of 
the Turkish tele- 

aph lines from 
onstantinople 
through Asia Mi- 
nor and Turkish 
Arabia down to 
the Persian Gulf, 
n the view of 
establishing over- 
land telegraph 
communication to 
India, after the 
failure of the Red 
Sea cable In 
1862 Mr. Greener 
returned to Eng- 
land, and reported 
por to the 
ndia Office as to 
the condition of 
the above lines, 
and the possibi- 
lity of their ex- 
tension through 
Mesopotamia to 
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MATTHEW GRAY, the head of the 


Persian Gulf. In 

the same year he 
proceeded to Bombay, to accompany, as tele- 
graph engineer, the expedition for taking 
soundings and selecting suitable stations as 
landing places for the proposed cable from 
Karachi to Fao. Mr. Greener constructed the 
land lines from Baghdad through Mesopotamia 
down to Fao, at the head of the Persian Gulf. 
The cable was laid successfully to Karachi, and 
communication hetweenEngland and India com- 
pleted in January, 1864. In 1865 Mr. Greener 
returned to England. Since that period he has 
been connected with the India Office as Inspec- 
ting Engineer for Telegraph Stores. Mr. 
Greenerisalso Inspecting Engineer for Telegraph 
Stores for the Crown ym 


nts for the Colonies, | 
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Hope. 


REENHILL, John Hayton. Born in Bel- 
fast, 8th May, 1846 ; educated at the Col- 
legiate School, and afterwards at the Royal 
Academical Institution. Obtained degree 
of Bachelor of Music at Trinity College, 
Dublin, in 1869. 

Mr. Greenhill was engaged in commercial 
pursuits connected with corn milling, and in 
1872 took out a patent for a disintegrating mill 
which proved very successful, and was adopted 
by a great many of the leading millers through- 
out the kingdom and in America. Was an 
ardent student in various branches of science, 
especially electricity, from his boyhood. He 
introduced the telephone into Ireland, and read 
a great many papers before various scientific 
societies on this subject. Became actively en- 
gaged in electric lighting by his connection with 

essrs, R. E. Crompton and Co. as their Irish 

ent in 1881, and commenced the manufacture 
of the Bürgin dynamo in the beginning of 1883 
under license from Messrs. Crompton. Since 
that period he has done a large business in these 
machines. He read a paper at Stockton-on-Tees 
before the Society of Millers upon ‘‘ Electric 
Light in Flour Mills,” which was most favour- 
ably received, and perhaps led to the introduc- 
tion of this mode of illumination into several 
mills. Mr. Greenhill is an Associate of the 
Society of Telegraph Engineers and Electricians. 


GULOHER, Б. J. Born June 8th, 1850, at 
Biala, near Bielitz, in Austrian Silesia ; 
educated partly at the Protestant school of 
his native town and at the ‘‘ Realschule” 
at Gorlitz, after which he attended the 
Polytechnic School at Zürich, and tlie 
Polytechnic Institute ** Joanneum " at 
Graz, where he showed remarkable aptitude 
for technical engineering and mathematics. 

In 1872 Mr. Gülcher undertook the manage- 
ment of a small mechanical repairing shop in his 
father's manufactory, and such was his energy 

that in 1875 he found himself in possession o! a 

large ironfoundry. In 1878 he bought, cf 

Messrs. Siemens and Halske, three electrical 

lamps, together with a dynamo, for the lighting 

of his foundry. After some few days, however, 


the v. Hefner-Alteneck regulators refused to act, | 


owing to the dust in the foundry works, and it 
was this circumstance that led him to the in- 
vention of a new and improved arc lamp, with- 
out clockwork, and his now celebrated dynamo. 
His patents for this country were acquired by the 
Gülcher Electric Light and Power Company in 
1882. Others for Germany, France, America, 
Belgium, and Italy have either been sold advan- 
tageously or are under present negotiation. 


Gerald J. Born in Ellichpore, 
Central Provinces, India, in 1849. 

Mr. Hare for the Indian Government 
Telegraph Department in 1867, and after study- 
ing for a year at the School of Mines, London, 
and at the Hartley Institute, Southampton, 
passed out and joined the above service in 1868 
as assistant-superintendent. MED 


F.C.S., &c. Born at Westminster, and 
was educated at the University College 
School. 

Mr. Harrison subsequently entered the Uni- 
versity College, where he gained the Cloth- 
workers' Exhibition for Chemistry and Physics. 
Soon after leaving college Mr. Harrison paid a 
visit to Paris, and on his return to England 
graduated in science at the London University 
(B.Sc. Honours). In 1881 he entered the service 
of the Brush Company as electrician ; and in 
October of the same year accepted the post of 
managing electrical engineer of the Hammond 
Companys Works at Sheffield. In 1882 Mr. 
Harrison organised the Electrical Engineerin 
College vic bears the name of his firm, an 
of which he is at present the principal. 


HARTNELL, Wilson. Born in 1839 at 
Dudbridge House, Gloucestershire. 

Mr. Hartnell's father, the Rev. M. A. Hart- 
nell, M.A., had been a member of the Electrical 
Society, and had a large collection of scientific 
apparatus. Аз achild, therefore, Mr. Hartnell 
was familiar with electrical experiments, and 
acquired a taste for science and mathematics. 
In 1854 he entered the pattern shop of Messrs. 
Ferrabee of Stroud, engineers, and at the end 
of five years he had passed through the fitting 
and tool shops and drawing office ; and durin 
the next fourteen years he had an extensive an 
varied experience in the works of various well- 
known engineering firms. Mr. Hartnell is 
perhaps best known in connection with his 
attempt to apply automatic expansion gear to 
small engines. His first plan was exhibited by 
Messrs. Ferrabee at the Royal Agricultural 
Show, Chester, and afterwards at the Exhibi- 
tion of 1862. His patent governor (on Messrs. 
E. R. and F. Turner’s engine) won a silver 
medal at the Royal Agricultural Show at Car- 
diff, and also at the last Paris Exhibition. His 
second patent, automatic a gear on the 
engines of Messrs. Marshall, of Gainsborough, 
has been much used for electric lighting engines, 
and brought Mr. Hartnell into close contact 
with electric lighting. Mr. Hartnell has been 
a Fellow of the Royal Scottish Society of Arts, 
and of the London Society of Arts, and a mem- 
ber of the Institution of Mechanical Engineers 
for ten years. For the last eight years he 
has been a consulting engineer in Leeds. 
Mr. Hartnell designed (to the order of Mr. 
Crompton) the engines for the Victoria installa- 
tion, constructed to drive 300 horse-power each, 
at 180 revolutions per minute. He considers 
himself the introducer of the compound non- 
condensing engine at 120lbs. pressure. Mr. 
Hartnell's first installation was a Gramme 
machine with the Crompton differential lamp, 
put down in the autumn of 1883. Since that 
time he has put down over thirty installations ; 
one of his last being with Crompton's latest 

atent wrought-iron machines, with 300 lights. 

he dynamos employed are chiefly the Cromp- 
ton-Bürgin, with the pulley placed on a sepa- 
rate bearing. Mr. Hartnell’s object has been, 
by careful attention to organisation, system, 
and to all details, and. by careful supervision, 
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and instruction of the attendants and others 
in charge, to make electric lighting both popular 
and a success from every point of view. 


HAYNES, Frederick Troake Jago, 
M.S.T.E. and E. Engineer and Superin- 
tendent of Telegraphs, Bristol and Exeter 
Section, Great Western Railway, Taunton. 
Born at Exeter on 9th April, 1844 ; was 
educated at Hele's School in that city. 

On May 22, 1857, Mr. Haynes entered the 
service of the Electric and International Tele- 
graph Company at St. David's Station; and 
on November 5, 1858, was removed to Taun- 
ton, the headquarters of the assistant superin- 
tendent. He entered, in 1859, the service of 
the Bristol and Exeter Railway Company as 
telegraph superintendent's clerk. In addition to 
assisting the telegraph superintendent, and doing 
general office work, he was occasionally sent out 
as telegraph instructor and inspector. In 1865, 
the Bristol and Exeter Railway Company de- 
cided to adopt the block telegraph system, and 
Mr. Haynes was from then, until the end of 
1869, engaged in inspecting and reporting upon 
all matters affecting the safe working of the 
line, preparing block telegraph instructions 
for guidance of signalmen, &c., and examining 
all persons before placing them in charge of 
signal stations. During the middle of 1870 he 
erected the telegraphs from Cheddar to Wells ; 
fitted dials of single needle instruments with 
bells as sounders ; and in April, 1872, invented 
a switch for locking indications received on 
Tyer's one-wire block instruments, leaving the 
bells alone open to receive signals without the 
concurrence of men at each end of the circuit. 
In 1872 he invented and provided an electric 
tell-tale apparatus in connection with the self- 
acting switches in use at junctions and sidings ; 
and two years later adapted Mr. Preece's signal 
repeaters to disc and cross-bar signals, and toshow 
three indications ‘‘ off,” “on,” and '' wrong,” 
instead of “оп” only; and afterwards con- 
verted Tyer's block telegraphs from the two- 
wire to the one-wire system. In March, 1874, 
Mr. Haynes was promoted to telegraph superin- 
tendent; and in 1877 was given independent 
charge of the telegraphs on the Bristoland Exeter 
section. Mr. Haynes has devoted much time 
and attention to the economical and efficient 
maintenance of land lines, and has written 
some interesting papers upon that subject. 


HEDGES, Killingworth., F.C.S., M.I.C.E, 
M.S.T.E., M.LM.E. Вот at Streatham, 
Surrey, December, 1850. 

Mr. Hedges was educated at Brighton until 
the age of sixteen, when he was articled to Mr. 
James Easton, C. E., for five years, during which 

eriod he served his time in the shops of the 
of Easton and Amos. He afterwards super- 
intended the erection of the large pumpin 
machinery on the North HollandSea Canal ; an 
took a post as engineer on the construction of 
the Denver and Rio Grande Railway, Colorado, 
obtaining two Miller purses at the Institute of 

Civil Engineers for pápers describing these 

works. His -first- connection with -electricity 


was -in- 1878; when he was sent to Paris to : 


report on the then recently-invented Jablochkoff 
candle. In 1879 he was employed to report to 
the Mersey Dockyard as to the suitability of the 
electric light for the Liverpool Docks, and after- 
wards carried out the present installation. He 
superintended the electric lighting of the ss. 
** Chimboraso,” in 1880, with the André lamp, 
the first steamer in which the incandescent light 
was adopted. He exhibited switches and arc 
lamps at the Paris Electrical Exhibition, and 
obtained a bronze medal; also at the Crystal 
Palace, where a silver medal was awarded him. 
He invented the fusible cut-out of metallic foil, 
which was perfected and used throughout the 
Vienna Electrical Exhibition, and for which a 
special certificate from the Scientific Commission 
was granted. He published a pamphlet entitled 
“Useful Information on Practical Electrical 
une in 1879 ; and a book with the same 
title in 1881. Не is author of “ The Gas 
Companies and the Electric Light," ** The Old 
and the New Lights," and several miscellaneous 
papere on scientific subjects. Mr. Hedges has 

evoted his attention more especially to the im- 
provement of ‘‘ cut-outs.” 


HOLLAND, Oolonel. Born September, 1805; 
educated at Westminster School ; and pro- 
ceeded to Bombay as a cadet of infantry in 
January, 1823. 

Colonel Holland has for many years taken 
art in the direction of three companies, viz., 
uter's Telegram Company, the Great Indian 

Peninsula Railway Company, and the Indo- 

European Company, of all of which he has been 

chairman for the respective periods of seven. 

teen, twelve, and five years, his experience in 

Indian affairs proving of special value to the 

different undertakings. 


HOUGHTON, John Edward, M.S.T.E. 
and E. Bornin Kent in the year 1844 ; 
educated at Milton College, the Birkbeck 
Institution in London, &c. ; and entered 
the telegraph service of the London, Brigh- 
ton, And: South Coast Railway Company in 
his fourteenth year. 

The late E. G. Bartholomew, F.R.S., was 
then the telegraph engineer to the railway, and 
from him the subject of our notice received 
his earliest instruction in electricity. Mr. Bar- 
tholomew left the Brighton Railway, and was 
succeeded by Mr. Edward Cripps, to whom, in 
1869, Mr. Houghton became assistant. He 
acquitted himself in this position so satisfac- 
torily that upon the death of Mr. Cripps, in 
1875, he was appointed electrical engineer to 
the company, which position he still retains. 
Mr. Houghton has done some good work, and 
has patented an electrical ‘‘tunnel alarm," 
“single needle sounder,” a “system of working 
single needle-speaking instruments without bat- 
teries at intermediate stations," a new “* block 
signalling system," and, in conjunction with 
the locomotiveengineer to the railway, has in- 


vented a system of electric lighting or trains. - 


Mr. Houghton has had much experience in 
electric lighting generally, the fitting up of 
ships, trains, &c., with the incandescent system, 
an 


buildings with arc lights. He has been con- * 
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tinuously working with electric accumulators 
since their introduction into this country by 
Messrs. Faureand Phillipport and Major Ricarde- 
Seaver, and his practical acquaintance with 
this branch of electrical science is probably un- 
surpassed in England. 


HUGHES, David Edwin, F.R.S., &. Born 
in London in 1831. 

During the year [1858 Mr. Hughes’ parents 
emigrated to the United States of America, 
where, in 1850, he attracted so much attention 
by his musical talents that Herr Hast, an emi- 
nent German pianist in America, procured for 
him the professorship of music in the College of 
Bardstown, Kentucky. Mr. Hughes entered upon 
his academical ca- 
reer at Bardstown 
in the above-men- 
tioned year, and 
at the age of nine- 
leen. Heap 
to have displayed 
an equal aptitude 
for physical sci- 
ence and mecha- 
nics, for upon the 
chair of natural 
philosophy Бе. 
comin vacant, 
the college autho- 
rities knowing his 
proficiency in the 
subject offered it 
to him. It was 
here that Profes- 
sor Hughes com- 
menced the de- 
velopment of his 
design of the 
printingtelegraph 
which bears his 
name. In 1853 
he removed to 
Bowlingreen, in 
Warren, Co. Ken- 
tucky, and ac- 

uired more free- 
om by taking 
pupils. The main 
principle of his 
type-printer was 
the раз ot 
each letter by a 
single current, the 
Morse instrument, the only other rival then 
in the field in America, requiring an ave 

of three currents for each signal In 1 
Professor Hughes went to Louisville to super- 
intend the making of his first instrument, 
but the patent for it was not taken out in the 
United States until 1855. In that year the 
invention may be said to have become a prac- 
tical success, and no sooner was this the case 
than Professor Hughes received & telegram from 
the editors of the American Associated Press, 
summoning him to New York. The American 
Telegraph Company was then in possession of 
the Morse instrument, and levied rates for trans- 


mission which were felt to be excessive. The 
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Hughes type-printer was therefore taken up in 
er to the Morse, acompany was formed, 
and the lines of several small companies— 
among which was the Western Union— were 
leased. In 1857 these smaller companies united 
to form one large р present 
Western Union Telegrap Company. In that 
year Professor Hughes eaving his instrument 
1n the hands of the Western Union, came to 
England in order to effect its introduction here. 
He endeavoured to induce the then Electric 
Telegraph Company to adopt it, but with such 
ill-success that 1n 1860 he went over to France, 
where he met with a more encouraging recep- 
tion. The French Government agreed to give 
the instrument & year of practical work on the 
French lines, and 
if found satisfac- 
tory it was to be 
finally adopted. 
It proved a tho- 
rough and com- 
lete success, and 
fessor Hughes 
was constituted 
by Napoleon III. 
& Chevalier of the 
Legion of Honour. 
In 1862 Professor 
Hughes went to 
Italy Here а 
commission was 
appointed, and a 
period of proba- 
tion—six months 
—had to expire 
before the instru- 
ment was taken 
over. From Italy 
ne received the 
Order of St. Mau- 
rice and St. La- 
zare. In 1865 the 
United Kingdom 
Telegraph Com- 
pany introduced 
the type-writer in 
their system. In 
1865 Professor 
Hughes proceeded 
to Russia, and in 
2 Саи that country his 
invention Was 
adopted, after six 
months' trial, on 
the St. Petersburgh-Moscow circuit, He was 
there created a Commander of the Order of 
St. Anne. Two years later he also went 
to Berlin, and introduced his apparatus on 
the Prussian lines. 1867 found him on a 
similar mission in Austria, where he received 
the Order of the Iron Crown ; and in Turkey, 
where the then Sultan bestowed upon him 
the Grand Cross of the Medjidie. In the. 
same year he was awarded at the Paris Exhibi- 
tion one of the ten gold medals designed to 
mark the very highest achievements in science. 
In 1868 he introduced his apparatus into 
Bavaria and Wurtemburg, where he obtain 


the Noble Order ef St, Michael. - The following - 


108 ELECTRICIANS DIRECTORY. 


[HUG—JEN 


year witnessed its adoption in Switzerland and 
Belgium ; and in 1875, upon visiting Spain, 
Professor Hughes was made a Commander of 
the Royal and Distinguished Order of Carlos 
III. We have also to thank the eminent sub- 
ject of our memoir for the microphone, and the 
beautiful and ingenions apparatus known to 
science as the induction balance. Professor 
Hughes represented in 1881, Great Britain, as 
one of the Commissioners at the Paris Electrical 
Exhibition, and was elected president of one of 
the sections of the International Congress of 
Electricians. He was also elected a member of 
the Royal Society soon after his invention of 
the microphone. 


Ј ACKSON, Colonel R.R. Born in the year 


At the age of seventeen Colonel Jackson 
entered the cotton mills at Blackburn esta- 
blished by the late Sir William Fielden, a 
family connection of Colonel Jackson’s, and was 
eventually taken into partnership, the proprie- 
torship devolving upon him by the death of Sir 
William and the retirement of C'olonel Fielden. 
Early in 1881 Colonel Jackson turned his atten- 
tion to the telephone, and became the chairman 
of the National Telephone Company after its 
formation. 


JAMIESON, Andrew, M.S.T. E., A.M. I.C. E. 
F.R.S.E. Born at the Manse Grange 
Banffshire, in 1849; was educated at 
The Gymnasium, Old Aberdeen, and 
Aberdeen University; served an ap- 
prenticeship to engineering, 1865-71, at 
the Aberdeen Ironworks, and under Mr. 
Thomas Russell, was employed as draughts- 
man at the Great North of Scotland Rail- 
way ; appointed, in 1873, as an assistant 
to Sir William Thomson and Professor 
Fleeming Jenkin, in connection with the 
manufacture of the Western and Brazilian 
and Platino-Brazilian Company's cables. 

Mr. Jamieson accompanied the cable expedi- 
tion in the end of 1874 to South America, aad 
remained there as chief assistant electrical engi- 
neer to the telegraph companies until July, 

1876. On his return to this country, 

he was sent out by the Eastern Tele- 

graph Company to the Mediterranean as elec- 
trician, his first duty being that of atteuding to 
the Muirhead Duplex System of the Marseilles- 

Malta cable. From the Бейш of 1877 

until Jaly, 1880, Mr. Jamieson took a leading 

part in most of the Eastern Company's cable 
expeditions, and stayed for a time at all the 
more important stations in England, India, the 

East Coast of Africa, and the Grecian Archi- 

pelago ; localising faults, effecting repairs in as 

well as laying new submarine and subterranean 
lines, instituting and adjusting duplex working, 
and lecturing on submarine telegraphy to the 
different ‘staffs at Porthcurnow, Alexandria, 
and Aden. During the exciting times of the 

Russo-Turkish war Mr. Jamieson had charge, as 

electrician, of the expedition carried out by the 

ss, ‘‘John Pender” and ss. ‘‘ Great Northern,” 
of cennecting the British fleet pun on Princess 

Islands, Lampsaki, and Besika Bay by cable 


with the main system of the Eastern Telegraph 
Company, thus enabling orders to be sent direct 
by wire from the Admiralty in London to the 
commanding naval officers in the East. In 
July, 1880, Mr. Jamieson was appointed to his 
present position as Principal of the Glasgow 
College of Science and Art, where he conducts 
engineering and electrical engineering classes. 
He has written several papers for different 
societies upon the subjects of ‘‘ Lightning Pro- 
tectors for Submarine Cables," ‘‘ Cable Laying, 
Repairing, and Working," ‘‘ The Action of 
Selenium in the Bell Photophone,” ‘‘ The Fall 
of Resistance, and Ratio of Candle-power to 
work spent on the Incandescent Lamp, &c.,” 
and on ‘‘ Electric Lighting in Steamships.” He 
is author of the electrical engineering appen- 
dix to Professor Rankine's ** Rules and Tables,” 
and joint author of Munro and Jamieson's 
** Pocket Book of Electrical Rules and Tables.” 
He has taken out several patents, including a 
submarine signalling key, a prevention against 
teredos, and a self-relieving grapnel for hooking 
and raising submarine cables. 


JASPAR, Joseph Andre Guillaume. Born 
at Liége, July 26th, 1823. 

In 1852 Mr. Jaspar took out his first patent 
for an electric lamp ; and in 1853 devised and 
era same improvements in electric clocks. 

n 1863 he also invented his continuous light- 
ning conductor, and in 1877, during which year 
he was named “'Officier de l'Ordre de Mérite 
Militaire Be ” for his valuable services in 
the Royal Arsenal of Spain, he patented his 
mercurial regulator for electric lamps. Besides 
the numerous medals gained by Mr. Jaspar, at 
the various exhibitions, for his other apparatus, 
he obtained for this regulator gold medals st the 
International Exhibition of Paris, and at the 
Electrical Exhibition in that city in 1881. He 
has since been constituted Chevalier of the 
Order of Leopold IL, and Chevalier of the 
Order of the Legion of Honour. 


JEHL, Francis. Born in New York in 1860 ; 
and was educated in the Grammar School, 
No. 19. In 1875 he entered Cooper's In- 
stitution in New York, where he studied 
Chemistry and Natural Philosophy. 

Some years later Mr. Jehl, by the Hades 
of a gentleman with whom he was acquainted, 
obtained employment in Mr. Edison's laboratory 
at Menlo Park, New York. On the establish- 
ment of Edison’s machine works in New York, 
Mr. Jehl had charge of the testing department, 
and took part in the first jnatalla one. He 
afterwards paid visits to England, Italy, and 
France for the purpose of constructing and 
making known the Edison Electric Light Meter 
in those countries. Was sent eventually to 
Briin in Austria, where he established the 
factory at present under his management. In 
the service of Mr, Edison the subject of our note 
has, we believe, been in every country in 
Europe. 


JENKIN, Professor Fleeming. Born in 
Kent, March 25, 1833. 
At an early age Mr. Jenkin went to Scotland, 
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where his first school was Dr. Burnett's, Jed- 
burgh. He subsequently attended the Edin- 
burgh Academy for three years ; went to Ger- 
many in 1846, and was at school in Frankfort- 
am-Main ; went to Paris in 1847, was at school 
there, and witnessed the Revolution in 1848 ; 
left for Italy after the June riots in 1848; 
attended the University of Genoa in the Arts 
Faculty ; took a degree of Master of Arts in 
1850. He began his engineering career ina 
locomotive shop at Genoa, under Philip Taylor, 
of Marseilles. Returning to England in 1851, 
he was apprenticed to Fairbairns, in Manches- 
ter, for three years. Obtained first employment, 
under Mr. Hemans, M.I.C.E., on a survey for 
the Lukmanier Railway in Switzerland ; was 
next employed at Mesars. Penn's, Marine Engi- 
neers, Greenwich ; and next with Messrs. Lid- 
dell and Gordon, Civil Engineers, on railway 
work. Messrs. Liddell 51 Gordon were asso- 
ciated with R. N. Newall in the manufacture of 
wire rope, and Mr. Fleeming Jenkin passed into 
the employment of Messrs. Newall, Birkenhead, 
while they were engaged in the manufacture of 
the first Atlantic cable in 1857. Mr. Gordon 
laced him in relation with Professor William 
omson, of Glasgow. Mr. Jenkin, shortly 
after entering Messrs, Newall’s service, was en- 
trusted with their chief engineering and elec- 
trical work, superintended machine construc- 
tion in the factory, designed picking-up and 
and paying-out machinery, fitted up steamships 
for submarine cables, and had a general charge 
of these vessels. The electrical testing was also 
ut under his charge. These employments 
ted during the manufacture of part of the 
first Atlantic cable, the Red Sea cable (laid for 
Government), a cable laid from Singapore to 
Batavia, and several important Mediterranean 
cables, including the first Malta and Alexandria 
cable. He was elected A.I.C.E. in 1859 ; exa- 
mined before Royal Commission on Submarine 
Telegraphs in 1859; and began to write on scien- 
tific subjects, encouraged by Sir William Thom- 
son. He was the bearer of Sir William Thom- 
son's proposal for the Committee on Electrical 
Standards, named by the British Association in 
1861. Was secretary to the committee, and for 
many years wrote their reports. Mr. Fleeming 
Jenkin was Juror for Physical Apparatus at the 
Exhibition of 1862, and was named Reporter 
for Electrical Apparatus. He was elected a 
Fellow of the Royal Society in 1865 ; and was 
ap inted Professor of Engineering, University 
ollege, London, in 1866, and held that position 
for about two years. In 1868 elected M.I.C.E., 
and examined before the Select Committee on 
Scientific Instruction. In same year he dissolved 
ership with H. C. Forde, whom he had 
Joined in 1861, to take the Chair of Engineer- 
ing in Edinburgh University. Mr. Jenkin ac- 
companied various expeditions, laying the cables 
of numerous companies; and acting as engineer. 
Advised H.M. Government as to submarine 
cables during the transfer of these to the Post 
Office, and tested for the Government all the 
submarine cables then taken over. After ac- 
cepting the Chair in Edinburgh he entered into 
an agreement with Sir William Thomson to act 


‚as joint engineers to submarine cable companies. - 


In 1877, Professor Fleeming Jenkin, at a lecture 
to the Philosophical Institution of Edinburgh, 
proposed the establishment of a Sanitary Pro- . 
tection Association, on the basis of the Steam 
Boiler Protection Association proposed by Sir 
William Fairbairn. This led to the formation 
of the Edinburgh Sanitary Protection Associa- 
tion, the first of its kind. He is now consult. 
ing engineer to similar associations, avowedly 
founded on the same basis, in London, Glasgow, 
Brighton, Liverpool, Newcastle, Dundee, and 
Cheltenham. Associations on the same model 
have also been started in Bradford, Wolver- 
hampton, Bedford, and Cambridge ; also in the 
United States. He was Juror in Engineering 
during the Paris Exhibition of 1878, Vice- 
President of К.З. Е. since 1879, and received 
the Keith Prize from the R.S. E. for the period 
1877-79. In 1883 he received the honorary 
degree of LL.D. from the University of Glas- 
gow. At present he is engaged in working out 
a system of electrical transport called by him 
““Telpherage.” Was Juror in Electricity at the 
Health Exhibition, 1884. Professor Jenkin has 
taken considerable interest in technical educa- 
tion. He has written three books on ©“ Elec- 
tricity,”. one on ''Healthy Houses," and a 
* Treatise on the Construction and History of 
Bridges;" while his papers on the subjects of 
Science, sanitation, and education number about 
fifty. Heis a patentee of numerous inventions 
in electricity, bridge work, hydraulics, gearing, 
and caloric motors. Professor Fleeming Jen- 
kin's titular distinctions are :—LL.D. of Glas- 
ow; F.R.S. ; М.А. of Genoa University ; 

.R.S.E. (Vice-President, 1879) ; M.I.C.E. ; 
M.I.M.E. ; and Honorary Member of the So- 
ciété Professionelle d'Hygiène, Paris. 


JOEL, Henry Francis, A.M.I.C.E., 
A.S.T.E., and A.S.A. Inventor of the 
Joel Semi-Incandescent Lamp. Born in 
London on December 16, 1850. 

Mr. Joel commenced his career as an archi. 

tect. At the age of 14 he was articled as а 

upil to Mr. J. Tanner, F.R.I.B.A., with whom 

m served three years, from 1865 to 1868. He 

then entered into the engineering profession as 

an assistant to Mr. R. Sabine, and also became 

a seven years' student in the Institution of 

Civil Engineers, during which time he obtained 

a “Miller” prize. As assistant to Mr. R. 

Sabine and Mr. Latimer Clark he carried out 

the work of laying the Pneumatie Despatch 

Railway in London, as well as the electrical 

testing of several submarine telegraph cables. 

Mr. Joel first became connected with electric 

lighting in the year 1870, when he was assistant 

to the late Sir Charles Wheatstone, F.R.S., at 
his electric telegraph factory, where electric 
light apparatus and Gramme machines were 
made ; Me remained with Sir Charles Wheat- 
stone until 1873. In 1873 and 1874 he took 
charge, for Sir Samuel Canning and Mr. Sabine, 
of the electrical testing, and served as electrician 
during the laying in the West Indies of a sub- 
marine telegraph cable 740 knots in length. In 

1877 he was elected an associate of the Institu- 

tion of Civil Engineers. In 1878 Mr. Joel entered 

into partnership in a signal engineering business 
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with Messrs. Latimer Clark, Muirhead, and 
Co., of Westminster, and whilst conducting that 
business became acquainted with Mr. Werder- 
mann. Mr. Joel suggested and made various 
important improvements in the Werdermann 
lamp, and brought that lamp prominently into 
notice. He invented and patented his own 
lamp, amongst many other inventions, in 
1879 ; and has since that year been exclusively 
engaged in electric lighting, fitting up installa- 
tions, making experiments, and perfecting a 
new dynamo machine. Mr. Joel's lamps were 
exhibited in practical action at the Paris Elec- 
trical Exhibition of 1881, where they were 
awarded a silver medal. In the Crystal Palace 
Electrical Exhibition of 1882 the Joel lamps 
were shown in the Pompeian Court, and 
were awarded a gold medal. In May, 1882, 
the Pilsen-Joel and General Electric Light Co. 
was brought out. Mr. Joel held the position of 
managing engineer to that company, and 
lanned their very large factories in Kentish 
Frown. Mr. Joel resigned his position with the 
Pilsen-Joel and General Electric Light Com- 
pany ‚Limited, in September, 1883, and started 
in business for himself as an electric light 
engineer. As electrical engineer to the Leeds 
Corporation he has recently supervised the 
carrying out of the electric lighting of the new 
municipal buildings at Leeds, as well as other 
electric light installations. Mr. Joel has patented 
some interesting inventions during the last 
three years ; a dynamo-electric machine which 
is built up of small parts, and can be easily re- 
paired ; an accumulator, and other apparatus. 


JOHNSON, W. O. (of the firm of Johnson 
and Phillips). Educated at Victoria Col- 
lege, in the island of Jersey. 

When about seventeen years of age Mr. John- 
son became an articled pupil to Mr. W. F. 
Gooch, at the Vulcan Foundry in Lancashire, 
where he remained for five years. Failing, how- 
ever, to find work that was congenial to his 
tastes, and after declining with considerable 
hesitation the offer of an appointment in a 
drawing office at the rate of £50 per annum, 
he resolved to join the applied sciences 
department, King’s College, London, for a year, 
and on the completion of this term he was 
engaged as a he. Olpe by Mr. H. Clifford, 
the engineer of the Telegraph Construction and 
Maintenance EO Dany e works. It was here, 
in working out designs for improved cable 
machinery, under the immediate supervision 
of Mr. Clifford, that he obtained a clear insight 
into the most advanced form and construction 
of this important branch of engineering, and 
his keen observation had ample scope, not 
only in the direction to which his abilities 
so conspicuously tend, viz, in the design 
and construction of machinery, but also in the 
laying of all the original cables of the Eastern 
and Eastern Extension Telegraph systems. He 
was appointed chief engineer in the laying of 
the British Australasian cable, the expedition 
being commanded by Captain Halpin. He left 
the works of the Telegraph Construction Com- 
pany to join Mr. S, E. Phillips in establishing 
a business of theirown = 


KAPP, Gisbert. Born in Mauer, near Vienna, 
in 1852 ; entered the Polytechnic School in 
Zurich in 1869, where he was a pupil of 
Zeuner and Kohlrausch, and gained the 
diploma of mechanical engineer. 

After working for some time in an engineer- 
ing works in Germany, Mr. Kapp was appointed 
a member of the engineering staff at the Inter- 
national Exhitition in Vienna, in 1873 ; and in 
1875 he came over to this country, where he 
obtained employment at the works of Messrs, 
Gwynne and Co. Having spent a few years in 
travelling on the Continent and in the North 
of Africa, Mr. Kapp came back to England in 
the beginning of 1882, and then met Mr. 
Crompton, who appointed him engineer to the 
Chelmsford works. In the spring of the same 
year these two gentlemen invented their system 
of compound winding for dynamos. About a 
year later Mr. Kapp, also in conjunction with 
Mr. Crompton, invented a class of electrical 
measuringinstruments now well known under the 
name of Current and Potential Indicators, where 
permanency of calibration is obtained by the 
use of oversaturated electro-magnets. Mr. Kapp 
has, jointly with Mr. Crompton, taken out 
several patents, amongst which may be men- 
tioned those forcompound winding for dynamos; 
for instruments for measuring electric currents 
and electromotive force; for an electricity 
meter and for improvements in dynamos. He 
is a frequent contributor to some German 
periodicals and to The Electrician. 


KENDAL, Robinson. Born 1838 ; was en- 
ed in various industrial undertakin 
and commercial pursuits from a very early 
age. 

Until a year ago orso Mr. Kendal was the 
proprietor of the Liverpool Warehouse Com- 
pany ; and he is at present largely interested in 
the West Coast of America Telegraph Company, 
of which he is the chairman. 


KIESER, Wilhelm. Born in the small 
country town, Isny, in the extreme south 
of Wiirttemberg, Germany ; educated in 
several good schools, and was apprenticed 
in a manufactory of telegraphic, optical, and 
mathematical instruments at Stuttgart. 

Mr. Kieser was afterwards engaged in the 

Federal Tolegraphy Manufactory under M. Hipp 

in Bern, and when but twenty-three years of 

age came over to England. In 1863 the late 
r. Becker, manager to the firm of Elliott 

Brothers, directed the attention of Mr. Kieser 
to electrical science, and, under the guid- 
ance of Professor Fleeming Jenkin, he was in- 
structed to adjust the various resistances and 
arbitrary units for the British Association Com- 
mittee. After being engaged in this branch 
of electrical work for twelve years, he left the 
test room to become manager to the firm, which 
position he still holds. 


KING, Frank, A.S.T.E. and E. Born in 
оиса іп 1853, Educated at Finsbury 
olle 
From 1572 to 1880 Mr. King was engaged at 
the works of Mr. John Browning, the eminent 
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astronomer and manufacturer of astronomical 
and optical instruments, While there he con- 
structed an automatic self-focussing electric arc- 
lamp without elockwork, and in which the 
movement of the controlling magnet was damped 
су 8 now well-known dash pot. Мг. King 

o made experiments with an arc lamp in- 
tended to burn in a partial vacuum, but met 
with but limited success. In 1880 he became 
associated with Mr. William Taylor in experi- 
ments with a new form of storage battery, which 
was patented 18th July, 1882 (No. 3,409), the 
novelty consisting of the form of electrode— 
composed of a continuous ribbon or tape of lead 
—which secures a large surface besides being 
easily and cheaply manufactured. About this 
time Messrs. Taylor and King became acquainted 
‚with Mr. J. S. Beeman, who was engineer to 
the South-Eastern and Provincial Brush Elec- 
iric Light and Power Companies, and they took 
out joint patents for improvements in the for- 
.mation of electrodes for storage batteries ; and 
.on 10th August, 1882 (No. 3,812), for a master 
cell, which regulates the supply of current into 
storage batteries, and prevents overcharge. 
They also patented apparatus for governing 
electric currents (21st Sept., 1882, No. 4,503) ; 
apparatus for measuring electric force and cur- 
rents (21st Sept., 1882, No. 4,504), and 2nd 
October, 1882 (No. 4,680), another patent for 
improvements in dynamo-electric and magneto- 
electric machines. Mr. King is now electrical 
engineer to the South-Eastern and Provincial 
Brush Companies. 


KRAUSE, Rudolph Howard. Born in 
1857. Taken by his parents to Australia 
and the South Sea Islands ; returned to 
Germany to be educated, first entering the 
Grammar School in Bayreuth, and later 
the Moravian College in Niesky, Silesia; in 
1870, and in 1876 visited England, where 
he spent two years in the chemical works 
ER Howards and Sons, of Strat- 
ord. 

Mr. Krause joined, in 1878, the original Edison 
Telephone Company of London, Limited, where 
he first occupied his attention with electricity, 
and took an active part in the first introduction 
of telephones in London. Some time later the 
United Telephone Company, Limited, took Mr. 
Krause into their service, and he acted for 
nearly a year as their secretary. He left this 
company to become secretary to the Edison- 
Gower-Bell Telephone Company of Europe, and 
visited Belgium, Russia, and Austria in their 
interest; he also took an active part in forward- 
ing the development of the exchanges in Lis- 
bon and Oporto. He was appointed secretary 
to the River Plate Telephone Company, and 
filled that p to their entir satisfaction, but 
gave up both these appointments in 1883 at 
the request of the Consolidated Telephone Con- 
struction and Maintenance Company, Limited, 
in order to take the management of their 
numerous exchanges in Austria. Mr. Krause 
is an Associate of the Society of Telegraph 
Engineers, and a member of the Austrian 
Electro-Technical Society of Vienna, and of 
‚several other scientific societies _ : 
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VENDER, John, M.S.T.E. Born at 
Lichfield, Staffordshire, 1829; educated 

at the Manchester Grammar School ; went 

tc sea at an early age, and in 1850 joined 

the staff of the British Telegraph Company. 
This company was formed to work Higlıton’s 
tents, consisting of his one-wire system, worked 
by single needle instruments, and his tapper 
keys. In these early days, owing to the mono- 
poly conceded to the Electric Telegraph Com- 
pany, the British was compelled to fix arms on 
poles in a cross-wise position, and to extend their 
wires in a similar way. Thus the top front wire 
on one pole would become the second front wire 
on the next pole, and so on, reversed at the 
third pole. e lines, had to be constructed 
under these unfavourable conditions for some 
three or four years, and modern telegraphists 
can well realise the difficulty of discovering a 
“contact on the line.” The insulation was 
effected by means of a silk ribbon passed round 
the line wire about l6in., and covered with a 
cone-shaped insulator of hot gutta percha, 
When this gutta percha was cold it was screwed 
down firmly to the end of the arm, and a coat 
of shellac varnish completed the appliance. In 
1854 Mr. George Seward, the then secretary, 
negotiated for the purchase of the European 
Company's underground system. It consisted 
of six bare G.P. wires placed in a V shaped 
trough and laid down between London, Bir- 
mingham, Macclestield, Manchester, and Liver- 
pool. In a very short time these wires com- 
pletely failed, but the company having powers 
for turnpike-road work, Mr. Lavender, in 1858, 
constructed the three first sections of the over- 
head line from Manchester to London, viz. : 
Poynton two miles, Newcastle five miles, and 
Stony Stratford three miles. Prior to this he 
had been engaged in the construction of the 
first line of telegraph ever erected on a turn- 
pike road. In 1853 he was engaged in the 
construction of the line between Hull and 
Goole ; while at Howdendyke he took a pro- 
minent part in the erection of lower and top- 
masts to carry wires at a height of 140ft. above 
the level of the Humber. In 1854 Mr. Lavender 
inaugurated the over-house system by erecting 
a wire which communicated between the Halifax 
Railway Station and a place of business in the 
centre of the town. In 1859 he superintended 
the over-house work in connection with the 
Ashton and Stalybridge Railway. Up to this 
time 60 and 70ft. poles had never been used ; 
they would have been too costly. Mr. Lavender 
mastered the difficulty by the simple, but 
ingenue contrivance of pete 50 and 40ft. 
poles. In 1862 he erected the first over-house 
work in Manchester, carrying sixteen lines 
from Ducie Place to Salford Station, and 
eight wires from Ardwick Place to Green. In 
1864 Mr. Lavender was engagea in over-house 
work first at Stockport and then at Newcastle, 
where 60 and 70ft. poles were first used. At 
Coventry he made the experiment of fixing the 
arms on one side of the poles only, and this 
system has since been generally adopted, After 
devoting sixteen years to over-house, under- 
ground, and other telegraphic lines, Mr Lavender 
was appointed to take charge of the Leeds 
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district. In 1867 he removed to Cambridge, | Hall 1850 ; started in general practice 1853 ; 


where he had the entire control of the turnpike 
road lines between London and Doncaster, 
Cambridge and Cromer, and Norwich and 
Yarmouth: Shortly after the transfer of the 
telegraphs to the Government he was permitted 
to retire, and in 1872 he joined the Lancashire 
and Yorkshire Railway Company. After recon- 
structing the whole of this company's lines, he 
left the service in order to undertake the exten- 
sive electrical arrangements in the new Man- 
chester Town Hall and those of the West 
Lancashire Railway Company, the Euston 
Hotel, London, and innumerable smaller sys- 
tems. At present Mr. Lavender resides in the 
neighbourhood of Manchester, and continues to 
practice as a tele- 

graphic engineer. 


LEVER, Chas. 
Born at Gorton, 
near Manches- 
ter, 15th Feb., 
1862 ; educated 
chiefly at South- 

rt and Bow- 

on; at the lat- 
ter place studied 
experimental 
chemistry (in- 
organic) and 
mathematics, 
including trigo- 


In 1878 Mr. 
Lever began the 
study of electri- 
city and magnet- 
ism ; and in 1879 
made two trips to 
America, where he 
was introduced to 
Mr. Edison. On 
his first return to 
this country he 
wrote an article 
on ‘* Telephonic 
Exchanges," pub- 
lished in the Man- 
chester Guardian 
in the early part 
of 1879. Also an 
article on Mr, Edi- 
son and his inven- 
tions to the St, 
James's Magazine of August, 1879. Later in the 
same year he attended evening lectures at Owens 
College, Manchester, on electricity and mag- 
netism, heat, light, and sound. About this time 
Mr. Lever invented his first electric lamp, which 
was perfected and patented in August, 1881. 
He has taken out six patents in this country— 
some of which are also patented abroad--for 
electric light apparatus, dynamos, and tele- 
phones. 


LOBB, H M.R.C.S.E., L.S.A. Born in 
London 1829. 
Mr. Lobb entered as a student at St. Bartho- 


2 


lomew's Hospital 1847; passed the College and | 


OLIVER J. LODGE. 


wrote several papers on the use of the micro- 
scope 1854 ; published “ On Some of the More 
Obscure Forms of Nervous Affections" 1858. 
Mr. Lobb's first work on electricity in pam- 
hlet form published in 1858, *' Practical 
ints upon the Administration of Galvanism 
for the Treatment of Disease," led to his intro- 
duction to Sir Charles Locock, Bart., physician 
to the Queen, whom he assisted in his practice 
for some years—in fact, until Sir Charles's re- 
tirement. Mr. Lobb then published his work 
* Curative Electricity,” followed by ‘‘ Hypo- 
gastria in the Male,” ‘Оп the Curative Treat- 
ment of Paralysis, Neuralgia, &c., with the Aid 
of Galvanism.” In 1863-64 Mr. Lobb was pro- 
prietor and joint 
editor of the Elec- 
trician journal. 
He is the inventor 
of numerous medi- 
cal electric bat- 
teries, both сор. 
stant and electro- 
magnetic, but in 
consequence of 
endless improve- 
ments has not 
patented any of 
them. His chief 
discovery in mi- 
croscopy is that 
the nucleus in 
the blood of cold- 
blooded animals 
is a post mortem 
appearance lin 
Proceedings of the 
Royal Society 
about twelve years 
ago] ; i and ud 
ysiology that 
the sense of touch 
is confined to the 
soles of the feet 
and palms of the 
hands, and that 
there are no 
nerves of ordinary 
sensation distri- 
buted with them; 
proved by the ap- 
plication of the 
constant voltaic 
current [Рарег, 
Royal Society]; in electricity, the law of resist- 
ance of various portions of the human body to 
the passage of a voltaic current [Medico Chirur- 
gical Review, April, 1866). Mr. Lobb is in the 
prime of life, and hopes for much ter re- 
sults in the practice of medical electricity. 


LODGE, Professor Oliver J, Born June, 
1851, at Penkhull, near Stoke-upon- 
Trent. 

Educated principally in the Newport (Salop), 
Grammar School ; and, in 1873, went to the 
University College, London, where he studied 
under Professors Carey Foster, Cliflord, and 
Henrici In 1877 he took the D.Sc. degree of 
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his college ; and, in 1881, was appointed Pro- 
fessor of Physics at Liverpool. 


LORRAIN, James Grieve. Born 1852. 
Commenced study of engineering as pupil of 
Mr. Edward Sang, C.E., of Edinburgh, and 
afterwards studied at Edinburgh University for 
two years, obtaining ‘‘passes with distinction” 
in mathematics, physics, and mechanics. In 
1871 went to University College, London, and 
studied there for eighteen months, and then to 
Royal School of Mines tor three years, working 
chiefly at chemistry, mineralogy, mining, me- 
tallurgy, and geology. Afterwards went to 
Paris, and attended lectures at the College de 
France for two terms, Was then appointed 
chemist to the 
Oakbank Works, 
Midcalder, and 
soon afterwards 
started in private 


LUMLEY, F., A.S. T. E. and E. Born in Bing- 
ley, Yorks., in 1862. 

Mr. Lumley was educated at the Bradford 
Grammar School, where he entered in 1875, 
and went tbrough a fullcourse of practical la- 
boratory training in chemistry and the applied 
sciences. He took a Queen's prize in chemistry 
under the South ler examinations in 
1877, and also a number of second-class certifi- 
cates in the different departments of science in 
the same institution. In the spring of 1881 
Mr. Lumley was appointed by the Oriental 
Telephone Company to proceed to Alexandria, 
to take charge of their switch rooms in that 
city. In the autumn of that year he returned 
to England, and was appointed by the National 
Telephone Com- 
pany to instal 
and manage a 
telephone ex- 
change in their 


ractice in Edin- Wakefield dis- 

urgh. He erected trict, and a short 
the first telephone time later the 
lines in Scotland, management of 
and E uly, 1879, ee D 
entered into a con- QS Wr istrict was adde 
tract with the NC М to this. In Au- 
Telephone Com- NS SN i gust, 1882, he 
pany, Limited, for SS Wy) eonstructed tele- 


the exclusive use 

of the Bell Tele- 

phone within a 

radius of 35 miles 

of Manchester. 

Under this con- 

tract started the 

Manchester Tele- 

phonic Exchange 

—the first ex- 

change formed 
in Europe—and 

soon afterwards 

the Liverpool Ex- 

change. In No- 

vember, 1879, Mr. 

Lorrain founded 

the Scottish Tele- 

phonic and the 

Edinburgh, Dun- 

dee, and Belfast 

Exchanges ; of 
the former of 
which he became 

managing  direc- 

tor. In 1880 he founded and was consulting 
engineer to the Anglo-Indian Telephone Com- 
pany, Limited—the pioneer telephone com- 
pany in India—which company soon after- 
wards amalgamated with the Bell and the 
Edison syndicates to form the Oriental Tele- 
phone Company, Limited. About the end 
of 1880 Mr. Lorrain commenced private 
practice in Westminster as a consulting en- 
ineer, and has now a somewhat extensive 
usines. He is a Fellow of the Royal 
Physical Society of Edinburgh, Membre de 
la Société Francaise de Physique, Member of 
the Society of Telegraph Engineers and Elec- 
tricians, &c. 


W. H. MASSEY. 


phonic communi- 
cation from the 
bank down into 
the workings of 
the deepest coal 
mine in  York- 
shire, the depth 
being a quarter 
of a mile In 
January, 1883, 
Mr. Lumley was 
appointed by the 
ational Com- 
pany manager for 
their Dundee dis- 
trict, in which 
there is now the 
fifth largest tele- 
hone exchange 
in the kingdom. 
He has thus been 
more or less inti- 
mately associated 
with the estab- 
lishment of tele- 
phone exchanges in some of the principal towns 
in the provinces. 


MASSEY, W. H. Born 1848, at La Seyne, 
near Toulon. Educated partly in France 
and Russia, and also in Yorkshire, at the 
Grammar School, Leeds; in which town he 
subsequently served a long apprenticeship 
to а firm of engineers and millwrights. 

After being at sea in a Russian steamship, 

Mr. Massey entered, in 1870, the employ of 

Messrs. John Penn and Sons, of Greenwich, 

where he soon took a leading position in the 

management of outdoor affairs; successfully 
carrying out work which is seldom entrusted to 
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so young a man. In 1875 Mr. Massey was en- 
gaged by & company of marine engineers in 
Berlin, and several important contracts in the 
German Government dockyards were entrusted 
to him ; but he returned to England the follow- 
ing year, and took charge of outdoor works 
under Messrs. Hunter and English, of Bow, for 
whom _he'acted until the end of 1877; when he 
became outdoor manager for Messrs. John 
Fowler and Co., the agricultural and mining 
engineers. During the next four years Mr. 
Massey's work earned for him a good name in 
every part of England and Wales, and he was 
so often consulted as to engines and machinery 


for electric lighting, that he, with the help- 


of Mr. R. E. Crompton, made himself 
master of this new business. In October, 1881, 
he accepted an offer from the Electric Light 
and Power Generator Company to be their 
general manager, and in this capacity he was 
soon recognised as one of the most successful 
engineers of the day. Finding himself in dis- 

eement with his directors he soon resigned 
his appointment, and established himself in 
business on his own account, being merely re- 


tained as consulting engineer to the company. . 


He afterwards acted as engineer to the Swan 
United Company, and he also helped to form 
thestaff of the Edison and Swan Amalgamated 
Companies ; but his whole attention has for a 
long time been devoted to an extensive private 
consulting practice, which includes work of 
various kinds for the Royal Palaces, the Mar- 

uis of Bute, the Corporation of Hull, the 
Duke of Westminster, the Danish Minister, 
and others; and it may be said that no engi. 
neer has done as much to make electric lighting 
appreciated in high quarters. Mr. Massey is a 
Member of the Society of Telegraph Engineers 
and Electricians ; of the Iron and Steel Insti- 
tute ; and of the South Wales Institute of En- 
gineers ; and he is the author of several papers 
on ''Compressed Air," and the “' Practical 
Application of Electricity.” The latest of 
these, ‘‘ Notes on a Train Lighting Experiment,” 
is of special interest at the present time, when 
the question of lighting railway trains is once 
more before the public. | 


Hiram Stevens. Born at San- 
gersville, Maine, in 1840, and gave early 
signs of an inventive turn of mind. 

Mr. Maxim made a lathe for his own use, and 
at the age of eight years he had started a small 
workshop. He was dissuaded from taking an 
active part in the American Civil War, and 
entered his uncle's factory at Fitchburg, where, 
it issaid, he wrote on the office walls, ‘‘ In three 
years I shall be engineer-in-chief." Here he 
worked in all the shops successively, in order 
to make himself thoroughly acquainted with 
details. Inrefining petroleum the gasoline had 
hitherto been lost, but Maxim devised a machine 
for converting it into lighting gas, which he 
applied to house illumination. Не then bought 
a share in the railway works of Radley 
M'Allister and Co., of which he became ma- 
nager. At this period Maxim brought out 
several inventions of very varied nature, of 
which the most noteworthy seems to have been 
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an automatic fire alarm, combined with ex- 
tinetor. In 1873-4 the consumption of water 
in New York became so great that a difficulty 
was риш in raising it above the first 
floor of houses; Maxim accordingly devised a 
water-raising appliance actuated by coal-gas, 
and subsequently got out a domestic motor 
for small powers, fired either by gas or coal. 
Maxim's electrical career may be said to have 
commenced in 1877, when he made a writing 
telegraph, which lent itself admirably to trans- 
mitting messages in the Chinese language, 
the letters in which are too numerous for 
the Morse code. This invention was, how- 
ever, destined to be superseded by the tele- 
Done then brought out by Professor Graham 

ell Atthis time Maxim expressed to Mr. 
Schuyler, with whom he had made an arrange- 
ment for electric lighting experiments, his 
opinion that the an of lamps does not 
become fused or volatilised, but simply oxi- 
dised by the atmosphere, or by some combina- 
tion of the oxygen in the lamp. To prove that 
oxygen is the sole destructive agent, he made a 
lamp from which he expelled the air, intro- 
ducing gasoline vapour in its place, when he 
found that the carbon, instead of wearing away, 
gained in weight and volume, while assuming a 
grey metallic colour. He then experimented 
with platinum for producing light, and invented 
an incandescent lamp with a filament of that 
metal, at the same time turning his attention 
to the divisibility, and also the regulating, of 
electric currents. In 1878 Maxim brought out 
his carbon incandescent lamp. He afterwards 
devised several systems of arc lighting, which 
ser. an intense light in the focus of para- 

olic reflectors, the suspended lamps being fed 
by a single current; and afterwards a regulator 
of arc lamps. At this stage Maxim had already 
obtained more than a hundred patents for in- 
ventions, many of which related to the details 
of electric lamps. Having completed his system 
of arc lighting, he returned to the carbon incan- 
descent lamp, which he had abandoned after 
having secured it by patent. He wished to 
emp oy anhydride of phosphorus or anhydrous 
phosphoric acid for neutralising the humidity 
in incandescent lamps, but was unable to pro- 
cure it in New York, so studied its composition 
and preparation. Ina single day he had con- 
structed the apparatus, and by the.evening had 
obtained 10 litre of the gas (P2 O5) in a perfectly 
pure state. In 1880, on a meeting of watch- 
makers, held in New York coming to the con- 
clusion that there was no remedy for the mag- 
netisation of watches, Mr. Maxim asked to be 
entrusted with a couple, which he completely 
demagnetised, having devised & machine for 
that purpose. To keep down the floods of 
Mexico, and learning that coal was expensive, 
he proposed to utilise the waterfalls for driving 
his dynamos, transmitting the force by electric 
currents. The jury of the Philadelphia Elec- 
trical Exhibition awarded a gold medal to the 
U. S. Electric Lighting Company, founded in 
1877 by Messrs. Schuyler, Maxim, and William- 
son, to whom Maxim made over his electric 
lighting patents. In 1880, on the capital of 
this company being considerably increased, 
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works were established, which are said to be the 
most complete in New York, besides other 
branch works in various parts of America. It is 
said that Mr. Maxim's patents bring in a yearly 
revenue of a million dollars, or £200,000. 


MAYNE, Richard Charles, Rear-Admiral, 
С.В. Born in London in 1835. Educated 
at Eton. Entered the Navy in 1847. 
Admiral Mayne served in the Daltic in 1854 ; 
Crimea (including Sea of Azov) in 1855-6 ; 
was one of the surveying staff on the survey 
for the North American boundary in British 
Columbia and Vancouver Island in 1857-61; 
severely wounded in New Zealand war in 
1862-4; in command of the survey of the 
Straits of Magellan in 1866-9. In August, 
1869, on the opening of the first French At- 
lantic Cable (Société du Cable Transatlantique 
Francais) Captain Mayne was appointed trattic 
manager, and became manager and managing- 
director of that company during the four years 
of its most successful existence. This appoint- 
ment terminated upon the purchase of the 
French cable by the Anglo-American Company 
in 1873, when the French Company ceased to 
exist. In 1876 Captain Mayne was appointed 
one of a shareholders' committee to investigate 
the management of the Direct United States 
Cable Company, and upon the formation of the 
new Board of that company he was made a 
director ; which position he still retains. Ad- 
miral Mayne retired from active service afloat 
on promotion to his present rank. 


MEYER, Henry Robert. Born in London, 
in 1848 ; educated at the Realschule, at 
Dusseldorf, in Rhenish Prussia. 

Mr. Meyer was the first to introduce the sys- 
tem of telegraphing by code, by means of which 
commercial and other messages are transmitted 
at an enormous saving in cost. Mr. Meyer is 
the author of the following standard works :— 
“The International Telegraph Code,” ‘‘The 
Commeicial Telegraph Code,” “The Globe 
Telegraph Code,” “The Appendix Telegraph 
Code,” “ The General Telegraph Code,” “The 


Cotton Telegraph Code,” ‘‘ The Anglo-American 


Cotton Code" (35th Edition), ‘‘ The Grain 
Trade Standard Telegraph Code," &c., &c. In 
compiling these codes Mr. Meyer has rendered 
a vast service to the mercantile community, and 
indeed it is difficult to see how the commerce of 
the day could be transacted without them. 
There are few inventions which effect such enor- 
mous savings as these telegraph codes. Mr. 
Meyer is also the inventor and patentee of a 
system of underground electric mains, the ma- 
terials of which are all of an indestructible, 
permanent, and economical nature. He is the 
author of the pamphlet, ‘‘ The Development of 
Electricity, and the Solution of the Problem of 
the Wires," 


MOURLON, Charles Alexis. Born at 
Brussels in 1851; educated at the Uni- 
versity of that city, and, at an early age, 
entered the Administration of Belgian 
Railways, Posts, and Telegraphs. 

After a few years’ service, Mr. Mourlon 


became secretary to the Administrateur Général 
of the Department, which office, however, he 
resignel on his father's death to take the 
management of his business, including the 
manufacture of the Leclanché battery, for 
which he subsequently founded a separate 
establishment. The house of Mourlon et Cie then 
undertook the manfacture of all kinds of electrical 
apparatus, including the first telephones estab- 
lished in Belgium. When the Belgian Govern- 
ment adopted the system of M. F. Van Ryssel- 
berghe for sending telegraphic and telephonic 
messages along the same wire, the company 
undertook its application to all the telegraph 
lines in the Kingdom, the work being com- 
pleted in five months. In 1883 M. Mourlon 
was made a member of the Société Inter- 
nationale des Electriciens, Paris; and, during 
the following year, he founded, at Brussels, the 
Société Belge d'Electriciens. He has written 


i notices on the Leclanché battery, the telephone, 


and the Van Rysselberghe system, besides 
collaborating with M. Révérend in the 
** Aunnaire de l'Electricité " for 1884. He was 
a member of the Belgian Committee for the 
Amsterdam Exhibition in 1883, on the elec- 
trical portion of which he wrote a treatise ; and 
he was lately nominated by the Belgian 
Government to serve on the Electrical Com- 
mittee of the forthcoming Antwerp Exhibie 
tion. 


MUNRO, John. Entered telegraph work in 
connection with the Great Western Com- 
any. 

Mr. Munro was afterwards engaged in the 
early experiments on duplex. He is author of 
several works, including ‘‘ Electricity and its 
Uses,” a ''Pocketbook of Electrical Rules and 
Tables.” Among his inventions may be men- 
tioned a new transmitter. 


NEALE, John, М S.T.E. and E. Born in 
Londonin 1855 ; educated at Trinity Schools, 
Bow, under the Rev. H. Barnacle. 

Mr. Neale joined the service of the Electric 
and International Telegraph Company in 1851 
at the Strand office ; at Stafford, 1852 ; at Man- 
chester, 1853 ; and Birmingham, 1854. In 1859 
he was appointed inspector in charge of the 
North Staffordshire, and London and North 
Western linesin the midland counties. In 1870, 
at the transfer of the telegraphs to the Govern- 
ment, he was appointed telegraph superinten- 
dent and engineer to the North Statfordshire 
Railway Company, which position he now holds. 
In 1855 Mr. Neale proposed and submitted a 
system of using vertical instead of horizontal 
dots and dashes, in order that the working of 
the ordinary single needle instruments could be 
recorded on the Morse printers, and the two 
systems assimilated. The suggestion was not 
adopted. In 1873 he patented the acoustic 
S.N. dial, which is now used by the Post 
Office and railways; and a single wire block 
instrument which is in use on the North Staf. 
fordshire Railway. Mr. Neale also acts as 
honorary secretary to the Railway Telegraph 
Superintendents and Engineers at their half. 
yearly meetings. 
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OFFOB, George. Born in London, in 1827. 
In 1878 Mr. Offor turned his attention to 
electric lighting, having in that year under- 
taken the English agency for the sale of Schuck- 
ert’s dynamo machines; and in the following 
yoar became an agent for the Anglo-American 
lectric Light Company, Limited, which sub- 
sequently developed into the present *' Brush" 
Corporation. Among the installations under- 
taken by Mr. Offor was the lighting of the Castle 
Museum, at Nottingham ; the Hall-by-the-Sea, 
at Margate, &c. ; and through his agency the 
concession from the Brush Cornoration to the 
Great Western Brush Electric Light and Power 
Company, Limited, was negotiated during the 
autumn of 1881 and spring of 1882 ; this being 
among the first 
of numerous sub- 
sidiary ‘‘ Brush” 
companies since 


formed. Upon 
the incorporation 
of the South 
Eastern and Pro- 
vincial Brush 


Companies, in 
May, 1882, Mr. 
Offor was  ap- 
pointed their 
general manager ; 
and in March, 
1883, when the 
Consolidated 
Electric Company 
was formed for 
the purpose of 
manufacturing 
the storage bat- 
teries and other 
i ata of the 
B.T.K. system, 
Mr. Offor under- 
took the manage- 
ment of that com- 
pany also. The 
arc lighting of 
the Great Eastern 
Railway Com- 
pany's Packet Sta- 
tion, at Parkes- 
ton, near Har- 
wich, was another 
important work of 
Mr. Offors com- 
pany ; besides 
numerous installations of a smaller character. 
Mr. Offor is one of Lord Thurlow's Committee 
for obtaining an amendment of the Electric 
Lighting Act, 1882; and is an Associate Member 
of the Society of Telegraph Engineers and Elec- 
tricians. 


PENDER, John (M.P. for Wick District), 

second son of the late James Pender, Vale 

of Leven, Dumbartonshire. Born 1816; 

married, first, 1840, Marion, daughter of 

Jas. Cearns, Esq. ; second, Emma, daughter 

of the late Henry Denison, Esq., of Day- 
brook, Notts. 

Mr. Pender is a merchant in London, Glas- 


JOHN PENDER. 


gow, and Manchester; a D.L. for Lancashire 
and Middlesex ; a J.P. for Middlesex, Man- 
chester, Lancashire, Denbighshire, and Argyll- 
shire. Published in 1869 ‘‘ Statistics of the 
Trade of the United Kingdom with Foreign 
Countries from 1840.” Was member for Totnes 
1862-66, and was first returned for Wick Burghs 
in 1872, which he has since represented in three 
Parliaments. Residences—18, Arlington-street, 
S. W.; Middleton Hall, Linlithgowshire ; Foot's 
Cray-place, Foot's Cray, Kent ; Brooks's and 
Reform Clubs, S. W. ; and Garrick Club, W.C. 
Mr. Pender had the advantage of early educa- 
tion, and of good Scottish parents, who passed 
him on expeditiously from the school of his 
native place in the Vale of Leven to the High 
School of Glas- 
gow, where he 
may be said to 
have had his foot 
on any course of 
ambition to which 
learning is a ne- 
cessary passport. 


He might have 
qualified for one 
of the learned 


professions, or de- 
voted himself to 
science, pure or 
applied, or to any 
of the arts for 
which he might 
discover a master- 
ing aptitude or 
choice. While at 
the High School 
he was observed 
to occupy much 
time in drawing, 
and on an occa- 
sion of free com- 
petition submit- 
tel a design for 
which he was 
awarded a gold 
medal. The spirit 
of the boyhood 
was thus in favour 
of doing some- 
thing distinctive ; 
was literal and 
brilliant in its 
desire for per- 
formance ; and 
the boy, as might already have been dis- 
cerned, was to become a man of action. 
The result was that Mr. Pender, on leaving 
school, went into the counting room of a 
factory ; and in two or three years (about 
the time he had attained majority) he was 
general manager of the business. The life of 
Mr. Pender divides itself from this point into 
two parts—(1) as a merchant in Glasgow and 
Manchester, and (2) as an introducer, executant, 
and extender of submarine and sub-oceanic tele- 

aphy. There is AE strictly speaking, 
ivided in the career of Mr. Pender ; for the 
ast behind him is always found to be consoli- 
dated and to continue in the present, with the 
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future buoyant and free for as great achieve- 
ments as before. But in Manchester, Mr. Pender 
rose to the front rank in the export trade of that 
vast emporium of manufacture, and there laid 
the foundation of his still more conspicuous 
course in telegraphy; not only as regards ample 
personal means for a work that was to task the 
richest men, but also a thorough commercial 
knowledge of India, China, America, and the 
colonies ; combined with a lofty faith in the 
possibilities of British enterprise. The services 
of Mr. Pender in submarine telegraphy are 
greatly more eminent and more remarkable 
and instructive in the principles by which they 
were guided, alike in the scientific work and the 
finance carried forward to magnificent results, 
than has yet been accredited in the public 
estimate. Mr. Pender was chairman of the 
British and Irish Magnetic Company when the 
Dover cable of Mr. Brett and the abortive 
essays of Mr. Gisborne to connect Newfound- 
land with New York were all the world had to 
show for submarine telegraphy. When the im- 
mense Atlantic project was undertaken he was 
one of the 345 who contributed £1,000 each to 
let the experiment be tried. His name appears 
from that time in the list of Directors of the 
Atlantic Company over seven or eight years, 
during which cable after cable had failed ; the 
first two of the series sunk within a few hundred 
miles of the Irish shore. Mr. Pender does not 
appear as a debater in the Board, or in the com- 
pany's meetings, but he is always a contributor 
to the new capital required, and an active en- 
p a of raising up the whole capital called 
for. The final crisis of the company came when 
the ship “Great Eastern” steamed out with 
capacity far greater than any other ship before or 
since, and a cable more perfect than had before 
been made ; yet the great ship parted with this 
precious cargo mid-ocean, and could do no more 
that year to recover what had been lost. The 
Atlantic Company was financially ruined by this 
event. As a company it had no further ap- 
rent shift. Many of the original contributors 
ad died; others, though surviving, had be- 
come sceptical; and, as for a new syndicate 
or the general publie to be appealed to, 
there was no hope. The Atlantic Company's 
appeals to the public for subscription of capital 
hitherto fallen flat ; they were now utterly 
useless. But not so thought Mr. Pender, and 
others like him, as to the attainable undertaking, 
and the Ang ramana Company (of £600,000) 
was then formed to lay a new cable and to re- 
cover the former if possible. This new finance 
project was strictly alligned in its relations 
to the Atlantic Company, and to the capital the 
Atlantic had in all expended. The first interest 
of the new company was to provide the perfect 
laying of a perfect cable, to both of which ends, 
Aa | and experimentally, constant pro- 
gress had been made through all the former 
efforts. Negotiation with Glass, Elliot, and 
Company and the Gutta Percha Company, 
therefore, had been under arrangement as to 
this purpose of the new company pari passu 
with its own formation. But difficulties arose 
between the two manufacturing companies. The 
Gutta Percha Company found that it was sur- 
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rendering its accustomed business in favour of a 
supreme object, and in the failure of that one 
purpose might lose all. It was here the genius 
of Mr. Pender rose to heroism. Delay would 
have been fatal to an Atlantic cable, and to all 
the capital, approaching two millions, that hae 
been expended. The Gutta Percha Company 
were asked by Mr. Pender what amount: 
guarantee they required. A quarter of a million 
sterling was the answer. ‘‘ Will you take my 
personal guarantee for that amount?" “ Yes,” 
“Well, you have it." And in a few weeks more 
Glass, Elliot, and Company and the Gutta 
Percha Company were formed into the Cable 
Construction and Maintenance Company, with 
Mr. John Pender as Chairman. The cable was 
not only successful—luekily for Mr. Pender and 
the world—but the same expedition that laid it 
successfully recovered the one that had been 
lost; and the two companies, Atlantic and 
Anglo-American, were brought back success- 
fully to life and land. This result would 
have been enough to crown the adventures 
of any one man, but Mr. Pender had no 
sooner seen the Atlantic cables established 
than he proceeded to work indefatigably in the 
organisation and development of the Mediter- 
ranean, Eastern (India and China), Australian, 
and South African cables—in short, a world- 
system, of which the American is now but а 
segment. Mr. Pender has always been a stanch 
supporter of inventors, and while no patents of 
an electrical nature are recorded as taken out in 
his name, his active support has never failed 
men of science who needed his aid. In his 
addresses to public meetings of telegraph com- 
panies he has always spoken words of encourage- 
ment for inventors and tor all who could devise 
means to advance electrical science. As he is at 
the head of the world's telegraphs these words 
have been pregnant with usefulness, and must 
have had practical results of a large and valu- 
able character for the development of science 
as applied to submarine cables and telegraphs 
dba Mr. Pender's activity knows no 

ounds. Wherever the telegraph goes his name 
is known, his influence has been felt; and, 
when the record of the inception of this great 
Science comes to be written, his name must 
figure in its foremost page as pioneer, active 
worker, and zealous administrator. His in- 
fluence with both parties of the House of Com- 
mons is necessarily great, as, to use his own 
words, '* Telegraphs Enos no politics,” and he 
has had to do good service for Conservative 
and Liberal Governments alike. His power 
for good in this direction has been of incalcul- 
able value not only to the State but to the 
companies he directs, and whenever important 
lines, whether for imperial or commercial pur- 
poses, are needed, Mr. Pender's helpful and all- 
powerful influence will command for them prac- 
tical effect. 


PERRY, Professor John, M.E. (Master in 
Engineering), A. M.I.C. É. Born at Gar- 
vagh, a town in Ulster, in 1850. - 

Mr. Perry attended the Model School, Belfast ; 
with other school prizes, won a silver medal in 


natural science; was apprenticed to the firm of 
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Messrs. Coates, of the Lagan and Prince's Dock 
Foundries, Belfast, going through the drawing 
office and shops. Gained a mathematical 
scholarship and Peel Prize in geometry on 
matriculating at Queen's College, Belfast, and 
afterwards many college prizes and exhibitions, 
graduating in 1870 as Bachelor in Engineering 
of the Queen's University of Ireland with 1st 
honours, gold medal, and Peel Prize. Gained 
Whitworth exhibitions in 1868-1869, and a 
Whitworth Scholarship in 1870. The honorary 
degree of Master in Engineering was conferred 
on him by the University Senate in 1882. Was 
Lecturer in Physics at Clifton College 1870.3, 
and there started the earliest School Physical 
Laboratory and Workshop, still thriving in- 
stitutions. Pub- 
lished ‘‘ Elemen- 
tary Treatise on 
Steam" (Macmil- 
lan and Co.) in 
1873. Was a sec- 
retary of the A 
section, British 
Association, 1874; 
and in that year 
became Thomson 
Scholar and hon. 
assistant to Sir 
William Thom- 
son in Glasgow. 
Wrote the mathe- 
matical and phy- 
sical articles in 
Blackie's ‘‘Cyclo- 
pedia.” His first 
scientific paper 
was read before 
the Royal Society 
of London carly in 
1875, on ‘‘ The 
Electric Conduc- 
tivity of Glass 
as Dependent ou 
Temperature." In 
partners p with 
Sir William 
Thomson, he read 
à paper on ''Ca- 
illary Surfaces of 

evolution" be- 
fore the Royal 
Societv of Edin- 
burgh. He had 
charge of several 
important electrical investigations in the labo- 
ratory at Glasgow. In 1875 he went to Japan 
as joint professor (with the principal) of engi- 
neering in the Imperial College of Eugineeriug, 
and returned to England in 1879. In con. 
junetion with Professor Ayrton he did so 
much electrical work that Professor Clerk Max- 
well jocularly remarked that the electrical 
centre of gravity had removed to Japan. Of 
the papers published by the partners since 1876, 
about 50 are considered to be important, and of 
these we select a few titles :—‘‘ The Specific 
Inductive Capacity of Gases,” ** On Electrolytic 
Polarisation,” “* Resistance of Galvanonıeter 
Coils,” “* Ice as an Electrolyte,” ‘‘ Heat Con- 


JOHN PERRY, 


duction in Stone,” ‘‘ Contact Theory of Voltaic 
Action,” “ Ratio of Electric Units,” “Оп 
Electromotors and their Government," ‘Оп 
Slectrical Measuring Instruments,’ ‘Оп the 
Gas Engine," and ‘‘ Magnifying Spring.” Оп 
his return from Japan in 1879 he organised the 
works of Messrs. Clark and Muirhead, intro- 
ducing large tools, machinery for the covering 
of wire with gutta percha, &c., and for the 
testing of dynamo machines. Gained silver 
medal of the Society of Arts in 1881 for his 
lecture.on ** The Future Development of Elec- 
trical Appliances," since translated into German 
by Professor Wienhold, and published as a 
separate book. He arranged the system of 
technological examinations in mechanical engi- 
neering of the City 
and Guilds Insti- 
tute. Delivered a 
course of Cantor 
lectures on hyd- 
raulic machinery 
in 1882. In this 
year became Pro- 
fessor of Mecha- 
nical Engineering 
and Applied Ma- 
thematics at the 
Finsbury Tech- 
nical College. He 
is a member of 
Council of the 
Physical Society. 
Professors Ayrton 
and Perry were 
appointed joint 
engineers to the 
Faure Accumula- 
tor Company a 
few months after 
it began work, 
and remained in 
that capacity un- 
til the English 
patents were dis- 
posed of. They 
lighted among 
other places the 
Grand Hotel, 
Charing Cross, ar- 
ranged thedriving 
of tram-cars and 
tricycles, experi- 
menting on ac- 
cumulators at the 
manufactories in Liverpool and Paris. His more 
important inventions made in conjunction with 
Professor Ayrton are:—A dynamo machine; per- 
manent magnet and spring ammeters and volt- 
incters with and without commutators ; solenoid 
and shielded ammeters and voltmeters; spring 
balances ; resistances for use with strong cur- 
rents varied by foot and hand ; the ergmeter ; 
powermeter; ohmmeter; non-sparking key; 
electro-motors ; switches for use with ac- 
cumulators and arrangements for light- 
ing railway trains;  photometers; dyna- 
mometer couplings and transmission and 
absorption dynamometers; an electric arc 
lamp ; the governing of motors and dynamos ; 
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an electric tricycle ; an electric railway system 
with friction gearing, contact boxes and loco- 
motives, forming part of the general system 
belonging to the Telpherage Company, Limited. 
Of their inventions which are not commercially 
valuable, we may mention their arrangement 
for ** Seeing by Electricity ;" their multireflex 
arrangement exhibited at Paris ; their ballistic 
galvanometer, andtheir many forms of apparatus 
empor in laboratory teaching of electricity 
and mechanics, 


PAXMAN, James N., A.M. I.C. E., M.I. M. E. 
Born at Colchester in 1832 ; left school at 
the early age of fifteen for the purpose of 
learning the business of engineering and 
millwrighting. 

At the age of nineteen Mr. Paxman was re- 
quested by a Mr. Charles Marriage to assist him 
in the management of Messrs. Catchpool and 
Sons' engineering and iron-founding business. 
To this he assented. For two years the joint 
management continued, but at this period Mr. 
Marriage removed to another part of England, 
and, at the age of twenty-one, Mr. Paxman was 
appointed to the entire management. By his 
energy a good and prosperous engineering trade 
was the result. The work consisted chiefly in 
making and repairing small steam engines and 
generators. Mr. Paxman resigned his situation 
with Messrs. Catchpool and Sons in 1865 to 
commence business in connection with Messrs. 
C. M. and H. M. Davey, who were commercial 
men. Premises were taken in the centre of 
Colchester, and a good business carried on. 
They had not been at work long when Mr. 
Paxman brought out his machine for drying 

rain and other materials by steam. For this 
invention the Royal Agricultural Society of 

England awarded the firin one of their much- 

coveted medals, given for new and useful in- 

ventions. In 1869 Mr. Paxınan brought out 
his patent vertical boiler, with circulating tubes 
and deflector, and now well known as the 

** Paxman " patent vertical boiler. One of Mr. 

Paxman's firm's engines was selected to drive a 

ро of the machinery at the International 

xhibitions held at South Kensington in the 
years 1874 to 1877, and at the Philadelphia 

Exhibition the Paxman engine gained the only 

medal awarded to Eugland in this class. In 

Sweden the firm's machinery had gained a great 

reputation, and at the Swedish Exhibition in 

1871 Mr. Paxman had the honour of being in- 

troduced to King Oscar, and receiving from his 

own hands a gold medal. The King further 

arte honoured him with a call. In 1878 

r. Paxman пеша his automatic cut off gear, 
combined with a governor for effectually regu- 
lating and controlling the speed of a steam 
engine. The same year the Messrs. Davey re- 
tired from the business, their interest being 
taken over by Mr. Paxman and his partner. In 
1885 his firm were requested to undertake the 
supply of motive power for driving the electric 
light machinery at the celebrated International 
Fisheries Exhibition, and were awarded a gold 
medal. In 1884 they were again selected for 
the Health Exhibition. The large plant of 
steam engines and boilers which were to be seen 


running there have, in a large measure, contri- 
buted to the success of this light. To-day the 
firm, of which Mr. Paxman is the senior part- 
ner, ranks amongst those of the very first order. 


PHILLIPS, Р. б, AM.LCE, MSE. 
Educated at the Universities of Evanston 
and Chicago, Illinois, U.S.A. 

At the latter institution Mr. Phillips made 

a special study of chemistry, and was for a time 

assistant chemical demonstrator. He first be- 

came actively engaged in electrical engineering 
in 1879, and since that time has held the fol- 
lowing appointments : —For more than a year 
chief electrician under Mr. Brush, of the Brush 

Electric Company, of Cleveland, Ohio, U.S.A. ; 

for somewhat less than a year chief electrical 

engineer of the Anglo-American Brush Electric 

Light Corporation, London, and afterwards con- 

sulting engineer to this о for а year and 

a half; for two years as chief and managing 

electrician of the Hammond Electric Light an 

Power Supply Company. Since the termination 

of this last engagement, in March of the present 

year, he has been practising on his own account 
as an electrical engineer. During the past year 

Mr. Phillips took out two patents for new forms 

of arc regulators. 


PHILLIPS, 8. E. | 

Mr. Phillips, when а boy, was brought into 
contact with telegraphy, his father being at 
that time engaged with Dr. Whitehouse in 
carrying out experimental work in connection 
with the first Atlantic cable. He share bia 
accompanied his father in the first Malta and 
Alexandria cable expedition ; and he became a 
member of the staff which Colonel Stewart 
formed to go out with the Persian Gulf cable, 
remaining at Bushire as a junior clerk. At the 
end of three years’ service he returned to Eng- 
land, and obtained an appointment on the elec- 
trical staff of Messrs. Latimer Clark, Ford and 
Co., leaving these gentlemen to become electri- 
cian to Mr. W. T. Henley, and in whose service 
he remained for ten years. At Mr. Henley’s 
works he was appointed manager of the cable 
department, and occasionally he accompanied 
some of the cable expeditions as the head of the 
electrical department. As an inventor Mr. 
Phillips has given us a fluid insulator, which 
has been largely adopted in India. In 1875 he 
joined Mr. W. C. Johnson in partnership, and 
a small works was established at Charlton. 
This formed the nucleus of the present exten- 
sive range of factories. 


PIXLEY, Stewart. Chairman ofthe Lon- 
don and Globe Telephone and Maintenance 
Company. Was born in 1824, and has been 
engaged in business in London for the last 


35 years. 
Mr. Pixley has always inclined to electrical 
science, and this led to his connection with the 
above-named telephone company. 


POMEROY, Henry. Born at Westbury, 
Wiltshire, in 1841. 

Mr. Pomeroy was educated at the Diocesan 

School, Westbury ; and afterwards privately at 
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Hale Rectory, near Salisbury, by the late Rev. G. 
J. Goff, M.A., Oxon. ; entered the engineer's 
office of the Great Western Railway Co. at West- 
bury in 1856, and in the following year was 
transferred to the telegraph branch of the same 
company under Mr. Spagnoletti. Entered the 
Electric and International Company's service 
at Bristol in 1858, and served under Mr. R. S. 
Culley ; was stationed at the Dutch Govern- 
ment Telegraph Office, Amsterdam, for six 
months, in 1860; returned thence to Bristol, 
and afterwards went to Cardiff and Worcester ; 
and to Dublin in 1862, where he joined the 
engineering branch in 1863 ; transferred to the 
Post Office in January, 1870 ; appointed 
superintending engineer in 1878; and now 
has charge of the 

Southern District 

of Ireland. 


—POUYER- 
UER 


. T. Born in 
1820 at Etoul- 
leville-en- 
Caux, Seine 
Supérieure. 
President of 
the Compagnie 
Francaise du 
Telégraphe de 
Paris New 
York. 

The French 
cable, of which 
Mr. Pouyer-Quer- 
tier was the chief 
promoter, and 
which, therefore, 
bore the name of 
the Pouyer-Quer- 


PREECE, W. H. Born 1834, near Carnar- 
von, North Wales. Educated in King's 
College, London. Entered Mr. Edwin 
Clark's(M. I. C. E.)office in 1852. Appointed 
to the E. and I. T. Co. 1853. Superintendent 
of the Southern District of E. and I.T. Co., 
1856, and of L. and S. W. Railway Co. in 
1860 ; also Engineer Channel Islands 
Telegraph Co., 1 ; transferred to P.O. 
as Divisional] Engineer 1870; appointed 
Electrician 1877. 

The remarkable gifts of Mr. Preece as a lec- 
turer on science have brought him prominently 
beforethe general public, who crowd to the halls 
of the Society of Arts or the Royal Institution 
whenever he is discoursing on some of the elec- 
trical topics of the 
hour, or explain- 
ing the mysteries 
of some inventive 
marvel His ori- 

inal researches 
or the further- 
ance of the special 
science which he 
cultivates, and his 
various practical 
inventions, have 
also won the suf- 
frage of his fellow 
workers,and given 
him a leading 
place amongst 
them. Moreover, 
the active interest 
which he mani- 
fests in all that 
relates to his pro 
fession, and the 
genial good 
humour of the 
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Mr. Powers began his career in a mercantile 
office in Chicago, came to England in 1877, and 
became connected with the development of the 
telephone in this country at an early date. 
Towards the end of 1881 he was sent to the 
Argentine Republic to investigate and report 
on telephone prospects there, and he has since 
been occupied in the development of a Fusiness 
at Buenos Ayres and Monte Video, in the 
direction of which he has exhibited extra- 
ordinary ability, and which we hoye will prove 
a great success. He has recently, on his return 
to England, been appointed Director of the 
Company, and Managing Director in the Argen- 
tine Republic. 


Engineers, to which he was elected in 1859. He 
was president of the Society of Telegraph 
Engineers for the year 1880, and is a member 
of the Physical Society, the Meteorological 
Society, the Royal Institution, the British 
Association, and the Soociety of Arts. Mr. 
Preece is the inventor of a new method of 
duplex telegraphy, patented in 1855 ; a new 
mode of ''terminating " wires (1858) ; working 
miniature signals by electricity to assimilate 
electric signals with outdoor signals on railways 
(1862) ; the application of electricity to domestic 
telegraph рио (1864) ; the application of 
electricity for signalling between different parts 
of a train in motion (1864) ; locking signals оп 
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railways by means of electricity (1865) ; im- 
provements in railway signalling to counteract 
effects of lightning (1873); a new telephone 
(1878) ; improved communication between pas- 
sengers and guards (1882). Heisa joint author 


with Mr. Sievewright of a ‘‘ Text-book of Tele- | 


graphy ;" has edited several works, and written 
many papers for the scientific press, among 
which latter the following may be mentioned :— 
Before the British Association: ‘‘The Tele- 
phone," ''Recent Progress in Telegraphy,” 
i ightning Protectors," ‘‘ Recent Progress in 
Telephony," ‘‘ Telegraphic Intercommunica- 
tion," '' Domestic Electric Lighting," ‘Ор the 
Watt and Horse-power," **On the Use of Secon- 
dary Batteries fer Telegraphy," ‘‘On the Law 
of Incandescence and its Relation to Current." 
Before the Society of Arts: “On the Phono- 
graph," Cantor Lectures, 1879, ‘‘ Recent Ad- 
vances in Telegraphy," “ Recent Advances in 
Electric Lighting,” ‘‘ Electric Lighting at the 
Paris Exhibition” ** Electrical Exhibitions,” 
“On the Progress of Electric Lighting, ‘‘ Elec- 
trict Lighting in America.” Before the Royal 
Society: ‘Studies in Acoustics" (jointly with 
Mr. Stroh), ** On Some Thermal Effects of Elec- 
tric Currents," ** On the Conversion of Radiant 
Energy into Sonorous Vibrations,” ** The Effects 
of Temperature on the Electromotive Force and 
Resistance of Batteries,” ‘‘ On a New Standard 
of Illumination and the Measurement of Light." 
Before the Society of Telegraph Engineers : 
“On a New Telegraph Wire Gauge," ''Tele- 
graphy—Its Rise and Progress in England,” 
** On the Advantages of Scientific Education,” 
‘On Lightning and Lightning Conductors,” 
“On the Block System of Working on Rail- 
ways," “On Shunts, and their Application to 
Electrometric and Telegraphic Purposes," **On 
the Measurement of Currents," **On the Phono- 
graph," ‘‘Onthe Connection between Sound and 
Electricity,” ‘‘On Winding Electro-Magnets,” 
** On the Durability of Iron Wire,” ‘‘ On Radio- 
phony.” Before the Physical Society: “ Оп Some 
Physical Points connected with the Telephone,” 
‘‘ The Phonograph.” For the Royal Institu- 
tion: “On the Applications of Electricity to 
the Protection of Life on Railways," ‘‘ The 
Telephone," “On Duplex and Quadruplex Tele- 
graphy,” “Оп heatstone’s Telegraphic 
Achievements." For the Institution of Civil 
Engineers: ‘‘On the Maintenance and Dura- 
bility of Submarine Cables in Shallow Waters,”’ 
“Оп Railway Telegraphs and the Application 
of Electricity to the Signalling and Working of 
Trains," ‘‘ On the best means of communicating 
between the Passengers, Guards, and Drivers of 
Trains in Motion," ““ On the Progress of Tele- 
graphy ” (lecture), ‘‘ On Electrical Conductors. ” 


REUTER, Baron Paul Julius de, the 
founder of the well-known Reuter's Tele- 
aph Office, now owned by a company. 

orn at Cassel in 1821. 

Mr. Reuter began his career in à banking 
nrm at Goettingen, but occupied himself much 
with scientific researches and the discoveries in 
electro-magnetism. From the year 1848 he 
devoted himself entirely to the idea of creating 
- for the press a system of rapid news. At the 


commencement of 1849 he went to Paris, where 
he established a first lithographic correspon- 
dence, giving the news and telegrams of the 
day. hen on the 1st October the Prussian 
Government placed the telegraph line from 
Berlin to Aix-la-Chapelle at the disposal of the 
punc Mr. Reuter left Paris, and establishing 

imself at Aix-la-Chapelle, connected his offices 
in the latter city with Brussels by a carrier 
pigeon service. As the different telegraph lines 
were established, he connected them with each 
other partly through special postal services, 
partly through steamers, and even through 
supplementary telegraph lines, for which he ob- 
tained concessions. Thus, the King of Hanover 
authorised him in 1865 to lay a submarine 
cable between his kingdom and England. Since 
1851 the centre of Reuter's Agency has been 
transferred to London, where he had cen- 
tralised his entire news service, political and 
commercial. In order to obtain news from the 
whole of the globe, he established branch 
offices in all the chief cities, and organised cor- 
respondence in all the colonies or stations of the 
old and new Continents, at Alexandria, Cairo, 
Bombay, Calcutta, Singapore, Shanghai, Hong 
Kong, Pekin, the coast of Africa, &c. The 
commercial world welcomed his information on 
the movement and prices of produce, &c., but 
the newspapers refused for some time to avail 
themselves of his agency. The Times at last 
accepted it in 1859, during the Italian war, 
and since then the agency has made rapid pro- 
gress, distinguishing itself more particularly 
through the excellence of its news. 


ROSS, Owen Charles Dalhousie, M. I.C. E. 
Born somewhat more than half a century 
ago, Mr. Ross received his early education at 
Darmstadt and Heidelberg ; after which, at the 
age of 18, he became pupil to the then well- 
known, but long since deceased, civil engineers, 
Messrs. Manby Brothers, of London and Paris, 
with whom he proceeded three years later to 
Spain as assistant in the construction of iron- 
works and railways in the Asturias and other 
parts. At the early age of 23 he was appointed 
chief of a staff of English engineers, and pre- 
pared the surveys for many of the principal 
Spanish railways which now traverse the 
peninsula, and directed the construction of a 
main part of the trunk line from Madrid to the 
Mediterranean, as well as of several other less 
important railways. Madrid owes its useful 
lines of tramway which pass through the heart 
ot the city to his initiative and strenuous exer- 
tions. Having in 1870 acquired from the 
Spanish Government a large metallurgical and 
mining property upon which there were vast 
beds of brimstone ore, with adjoining salt 
deposits and indications of petroleum, the re- 
covery of sulphur from these ores, and the 
various applications of sulphur and petroleum 
involved complicated chemical experiments and 
studies, to which Mr. Ross attributes his sub- 
sequent success in the application of similar 
principles to the generation of electricity by 
chemical means. In 1875 he published the 
results of his ne in a small volume, 
.entitled ‘Air as Fuel; or, Petroleum Utilised 
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by Carburetting Air and rendering it Inflam- 
mable,” in which he described the principles 
which govern the genoration and measurement 
of heat, with some special economical applica- 
tions of carburetted air used as fuel and as 
illuminating gas. He also contributed a paper 
on the same subject to the Institution of Civil 
Engineers, of which he has been a member from 
the year 1847. Mr. Ross is the inventor of a 
primary battery, which has becn carefully 
tested and approved by several eminent elec- 
tricians, amongst others by Dr. J. Hopkinson. 
In January, 1884, the Royal Institution was 
successfully illuminated by its means on the 
opening evening of the session, and in July it 
was again used and exhibited in public on the 
occasion of the annnal conversazione held at 
King's College by the President of the Society 
of Telegraph Engineers and Electricians. A 
large office in Dashwood House, New Broad- 
street, which is now permanently lighted by one 
of these batteries, is the most recent instance of 
its applicability to domestic lighting, and this 
example seems likely to be speedily followed by 
many other similar installations. Mr. Ross 
maintains that primary batteries to be successful 
require as much attention to mechanical as to 
chemical questions, and that in order to be 
generally applicable to house lighting they must 
necessarily be so arranged as to give no trouble 
to servants or other unskilled attendants. For 
example, he has done away with all clamps and 
complicated connections, and each zinc and 
carbon plate can be separately lifted from the 
battery whenever that is necessary ; and, what 
is still more important, the liquids from all the 
cells are automatically drawn daily from the 
battery by an arrangement which involves 
nothing more than that the last clerk in the 
office at night is required when leaving to move 
the handle of a switch. On the following day, 
before the lamps are lighted, the liquid is slightly 
* refreshed," and the battery retilled bv an 
equally simple process, continuing in this way to 
work for a month without any other attention. 


RUCKER, Arthur William, M.A., F.R.S, 
M.S.T.E. Born in 1848, elected Mathe- 
matical Scholar of Brasenose College, Ox 
ford, in 1867, Junior University Mathe- 
matical Scholar in 1869, and Fellow of 
Brasenose College in 1871. 

Mr. Rücker was demonstrator in the Claren- 
don Laboratory of the University of Oxford 
from 1871 to 1874, when he was appointed Pro- 
fessor of Mathematics and Physics in the then 
newly-founded Yorkshire College in Leeds. Is 
the author or joint author of various scientific 
papers, of which several on the electrica! proper- 
ties of thin liquid films were dura in con- 
junction with Professor Reinold, F.R.S., in the 
Proceedings of the Royal Society for 1877, in the 
Philosophical Transactions of the Royal Society 
for 1881 and 1883, and in the Report of the 
British Association for 1884. Elected a Fellow 
of the Royal Society in 1884. 


RYLE, 8. 


Had some twenty-one years' service underthe 
old Electric and International Telegraph Com» 


pauy aud the Post Office combined, the former 
under Mr. Lumsden and Mr. R. A. Culley, and 
most of the latter under Mr. W. H. Preece. He 
resigned from Post Office in 1881 for electric 
lighting work, and is now engaged in pri- 
vate practice, principally in pushing his own 
lightning conductor. 


SALOMONS, Sir David L., Bart. Born 
in 1851 on the anniversary of the Queen's 
coronation. 

Sir David was educated partly by private 
tuition and afterwards at Caius College, Cam- 
bridge, graduating in the Natural Science 
Tripos, as the innate bent of his mind tended 
more to physieal science than to pure mathe- 
matics. Not content with mere theoretical 
knowledge, he was in the habit of frequenting 
workshops, working with the men, and thus 
gaining a thoroughly practical insight into 
mechanical work; his uncle, moreover, pro- 
vided him with a laboratory where he could 
devote his attention to the subjects which 
interested him so deeply. He belongs to many 
sorieties, being an Associate of the Institute or 
Civil Engineers, a Fellow of the Royal 
Astronomical Society, a Fellow of the Chemical 
Society, a Fellow of the Geological Society, and 
a Member of the Telegraph Engineers. His 
workshop is a hall full of mechanical machinery. 
There are twenty-five machines for drilling, 
milling, shearing, sawing, grinding, planing, 
and there are lathes of different dimensions 
with ''chucks" complete. Indeed, every 
description of general work can be executed 
either in wood or metal, from the most deli- 
cate scientific instrument, whether clockwork 
or electric apparatus, to the roughest possible 
work. The whole of this machinery is driven 
by an electric motor of 10 horse-power. To the 
right there is a laboratory for photographic pro- 
cesses, at which Sir David Salomons is an adept 
and an inventor, for heintroduced and exhibited 
at the International Exhibition of 1873 his 
nitro-ammonia process, which was a predecessor 
ofthe dry plate. He also invented an electro 
exposing camera perfected by him in 1870, 
besides many electrical and mechanical im- 
provements for railway signalling and electric 
tricycling, and many are used with success. In 
a building outside the workshop there is an 
engine of 6 horse-power nominal, driving a pair 
of dynamos, which supply electricity for 200 
lights ; and on the helve are a range of accu- 
mulators, having storage for eighty 20-candle 
lights for no less than seven and a-half hours’ 
consumption. Sir David Salomons is now 
building—he is his own architect and engineer 
—a much larger installation. 


SAX, Julius. Born 1828, in Sagarre, Russia. 

Mr. Sax had his early education in ud 
burg, Prussia. Went to Hamburg in 1845, 
where he was apprenticed to the late Mr. Filby, 
optical instrument maker of that town. Having 
served his apprenticeship, he went to Berlin, 
where he entered the telegraph establishment 
of Messrs. Siemens and Halske. Came to 
London in 1851, and worked with Mr. L. Oert- 
ling for four years, after which he started in 
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business on his own account for the manufacture 
of instruments. Was employed by the late 
Professor Graham, at that time Master of the 
Royal Mint, to construct automaton and other 
balancesforuse inthe Mint. Atthe Great Interna- 
tional Exhibition of 1862 he exhibited bullion 
and chemical balances, and obtained a prize 
medal for excellence of workmanship and accu- 
racy. These balances were by recommendation 
of the late Professor Graham purchased by the 
Goverument for the Mint of Hong Kong. In 
1863 Mr. Sax turned his attention to domestic 
telegraphy, &c., and in 1864 took out patents 
for a metallic fire alarm button which would 
act as an ordinary call as well as a fire alarm ; 
also indicators to be used with sa me and for other 
popoe: In 1869 
[r. Sax invented 
a form of magneto 
ABC telegraph 
(patented ),in 1870 
an improved me- 
chanical recorder 
(patented),in 1872 
an electric billiard 
marker (pa- 
' tented), in 1881 
an electric mag- 
netic telephone 
ee an 
electric water 
gauge, a tell-tale 
clock for watch- 
men, and an auto- 
matic system of 
electric calls (ex- 
clusively adopted 
by the Metropo- 
litan Board of 
Works for all the 
stations of the 
Metropolitan Fire 
Brigade in Lon- 
don) ; has made 
several improve- 
ments from time 
to time in electric 
bells and appli- 
ances for various 
yurposes ; and has 
een awarded six 
prize medals for 
excellence of ma- 
nufacture, &c. 


SAYERS, H. M. Born at Isleworth, near 
London, in April, 1860; educated at 
several small schools the principal being 
Highbury College School, then conducted 
(1870-74) by Mr. D. C. Daintree. 

Mr. Sayers entered the Postal Telegraph ser- 
vice in August, 1874, as telegraphist, at the 
Central Telegraph Office; remained in that 
service until August, 1881, when he entered 
the service of the Anglo-American Brush Elec- 
tric Light Company, Limited, as electrician. 
In October he was transferred to Messrs. Ham- 
mond and Co. (afterwards the Hammond Elec- 
tric Light Company), and assisted at several of 
- their installations in the Cleveland district, 
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S. SCHUCKERT. 


and afterwards at Bristol and at their Holborn 
station. In June, 1882, Mr. Sayers was ap- 
ointed electrician to the Eastbourne Electric 
Light Company, which position he has con- 
tinued to fill until now. He has carried out 
the whole of that company's work. We may 
add that in 1880 he took a first class in honours 
in the City and Guilds Technical Institute ex- 
amination in Telegraphy, and in 1881 a first 
class honours certificate in the Magnetism and 
Electricity Science and Art Department's ex- 
amination. 


SCHUCKERT, S. Born at Nuremberg, in 
- the year 1846. 
Mr. Schuckert from seven to fourteen Mens 
of age attended a 
good public 
school ; studied 
mechanics for four 
ears in Nurem- 
erg, and had, 
besides, higher in- 
structionin Geo- 
metry, Physics, 
and Chemistry ; 
he was then for 
five years in va- 
rious workshops of 
Germany (Stutt- 
gart, Hanover, 
Hamburg, and 
Berlin), and four 
years in Ameri- 
can works, New 
York, Baltimore, 
Cincinnati, and 
Newark, as prac- 
tical mechanic— 
at the last-named 
town Mr. Schuc- 
kert was a year 
(1871-2) with Mr. 
Edison. In 1873, 
having returned 
to Germany, he 
started a small 
mechanical work. 
shop, and began 
in the same year 
to construct and 
complete a dyna- 
mo-electric ma- 
chine, for which 
he secured a Bava- 
rian patent in the beginning of 1874. Subse- 
quently, he turned attention to the division of 
the armatures into two current circuits. Further 
patents are : 1877, dynamometer ; 1878, dyna- 
mo-electric machine (alternate-current) ; 1880, 
differential lamp and a staff lamp in conjunc- 
tion with Piette and Krizik. In addition 
Mr. Schuckert has in conjuntion with Herren 
Sedlaczek and Wicknlill perfected the locomo- 
tive lamp, and brought it into use in Austria, 
France, Germany, and Russia, and up to the 
present time there have been completed in Mr. 
Schuckert's works 1,200 dynamo machines ; and 
he has undertaken about 500 lighting installa- 
tions, of about 2,500 arc and 10,000 incandes- 
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cent lamps. "There are now 160 workmen and 
about 40 officials employed in his works. 


SENNETT, Alfred Richard, A.M.1.C.E. 
Born in London, 1858. 

Mr. Sennett was educated at private schools, 
and trained in mechanical and civil engineer- 
ing at the Crystal Palace School of Engineering ; 
and afterwards at the City and Guilds Techni- 
cal Institute. His work has hitherto been that 
of a consulting engineer. He is the inventor of 
the Sennett reciprocal armature arc lamp, of an 
automatic electric miner's safety lamp, and 
other inventions and improvements. He was 
awarded the Miller scholarship of the Institu- 
tion of Civil Engineers for a paper on '' The 
Electric Light." He is probably the youngest 
among our workers in the cause of electric 
lighting. 


SERKOWSKI, Stanislaus v. 

Was employed during the Electrical Exhibi- 
tion at Vienna, on the scientific commission, in 
collaboration with its members. 


SIEMENS, Carl, M.I.C.E., M.S. T. E. and E, 

Born at Lenthe in 1829. His brothers owe 
much to him for the energy with which he has 
helped to further the extension and practical 
application of their inventions, more especially 
in Russia. Since 1854, Messrs. Siemens Bro- 
thers have had at St. Petersburg alarge manu- 
factory for telegraph apparatus, which business 
has, with a brief interval, when he assisted in 
directing the firm in London, been conducted 
by him. The network of telegraph lines which 
now covers Russia was laid by Mr. Carl Siemens. 
The firm also established pottery works for the 
purpose of making the well-known china in- 
sulating cups for telegraph posts, whilst in the 
Caucasus the brothers possess copper works and 
oil springs Mr. Carl Siemens has received 
many orders from various countries in acknow- 
ledgment of his great services, 


SIEMENS, Frederick. Born in 1827, at 
Mentzendorff, near Lübeck, a large pro- 
perty rented by his father. 

Frederick Siemens, like his brothers, was in- 

. tended to pass through the classes of the 
nasium at Lübeck, but having reached 

the third class, a desire of liberty urged him to 

. abandon school life and to go forth into the 

world. When scarcely sixteen he joined a mer- 

chant ship as à common sailor, but after a few 
years passed in the merchant marine he left 
that profession at the instance of his brother, 
and came to England in 1848, where he con- 
tinued his practical engineering studies begun 
at Berlin with his brother William. The newly- 
discovered regenerative gas system claimed his 
special attention, and he succeeded in applying 
it to the ordinary furnaces, where a very high 
temperature is required. He is connected with 
many inventions bearing on the glass industry, 
and is now possessed of four glass factories in 

Bohemia and Saxony, employing over 2,000 

workmen. EP u | 


SIEMENS, Dr. E. Werner, Hon. Member 
S. T. E. E., Hon. Secrerary for Germany do. 
Born at Lenthe, in Hanover, in 1816 ; edu- 
cated at the Gymnasium at Lübeck. 

Dr. Siemens joined the Prussian artillery as a 
volunteer, where his eminent talents opened for 
him the doors of the Berlin Military School. 
He, however, directed his energies more par- 
ticularly to practical chemistry and physics. 
The telegraph industry owes him much, the 
machine invented by him for covering under- 
groan’ conducting wires with gutta percha 

eing even now used in the manufacture of 
cables. In 1848 he laid, in conjunction with 

Professor Steinby, the first submarine wires at 

Kiel, to protect that port from the Danish fleet. 

Soon afterwards he laid the underground cables 

from Berlin to Frankfort and Cologne. Leavin, 

the army in 1850, he founded the celebrate 

firm of Siemens and Halske, at Berlin, an esta- 
blishment which is one of the chief centres for 
the application of electricity to the industrial 
arts. The pneumatic despatch system was esta- 
blished by Dr. Werner Siemens in 1865, and 
introduced into England, in connection with 


his brother William, in 1871. As other of his - 


inventions we may mention the block-signal 
system of railways, the Siemens alcoholmeter, 
the electric railway, and, in connection with 
William Siemens, the Siemens electric lamp. 
The University of Berlin conferred on him the 
Doctor Diploma (honoris causá). He was for 
some time a member of the Prussian Parlia- 
ment; is honorary member of many scientific 
associations, while orders have been showered 
upon him. 


SMITH, Willoughby, entered the service of 
the Gutta Perc aCompany in the year 1848. 
About this time Faraday first called attention 
to the wonderful electrical qualities of that then 
comparatively newly - discovered gum, gutta 
ercha. Soon after this date the Gutta Percha 
ompany cominenced experimenting with a view 
to covering iron or copper wires with gutta 
poros for en or other electric purposes. 
n 1849 they had so far succeeded with these 
ne gsr a that they undertook to supply 30 
miles of copper wire covered with a thick coat- 
ing of gutta percha, to be laid from Dover to 
Calais, with a view to practically demonstrating 
the feasibility of submarine telegraphy. Durin 
the years 1849-50 Mr. Smith was busily engag 
in the manufacture and laying of this line, an 
interesting account of which is given by him 
in his ‘ Resumé of the Earlier Days of Electric 
Telegraphy," published in the Journal of the 
Society of Telegraph Engineers and of Elec- 
tricians in September, 1881. The trouble and 
annoyance caused by the imperfect system of 
making the joints in the experimental line in- 
duced Mr. Smith to give this subject his special 
attention, and in the cable laid over the same 
course in the following year (in the manufacture 
and laying of which he was engaged) he intro- 
duced a system of joint making which proved a 
great success, and in 1855 the present system 
of joining and insulating the бошт. In 1852 
he was engaged in the manufacture and laying of 


the Holyhead and Howth, Port Patrick and 
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Donaghadee cables, and in the manufacture of 
the cables laid from Orford Ness to the Hague. 
In the same year Mr. Smith was also engaged 
in laying copper wires insulated with gutta 
percha in а trench dug in the ‘ six-foot” of 
the Lancashire and Yorkshire Railway between 
Manchester and Liverpool. 
líne possessed by the Magnetic Telegraph Com- 
pany. In 1853 he had charge of the laying of 
ten copper wires—insvlated separately with two 
coverings of gutta percha, then laid longitudi- 
nally together and bound with tarred hemp and 
poe in a wooden trough—in a trench made 
y the side of the old coach road from London 
to Manchester, and from Preston to Liverpool. 
In the June of that year the Gutta Percha 
Works were part- 
ly destroyed b 
fire, which caus 
a eius и 
in the progress o 
this Work Early 
in 1854 the first 
cable to be laid in 
theMediterranean 
was commenced. 
Mr. Smith had 
charge of the elec- 
trical department 
during its manu- 
facture, and as- 
sisted Professor 
Wheatstone with 
his experiments 
on the retarda- 
tion of signals 
through this cable 
while coiled at the 
works of Messrs. 
Glass, Elliott and 
Company, East 
Greenwich. These 
experiments were 
made for the pur- 
pose of verifying 
or correcting the 
results of simi- 
lar experiments 
which had been 
made by Prof. Fa- 
raday on lengths 
of the core of 
this cable at 
the Gutta Percha 
Company's works 
earlier in the same year. Mr. Smith took 
charge of the electrical department during the 
laying of this cable between Spezzia and Cor- 
sica, Corsica and Sardinia ; and in the following 
year was similarly employed in the manufac- 
ture and laying of a cable between Sardinia and 
Bona. During the manufacture of this cable 
Dr. Whitehouse made experiments with it to 
obtain trustworthy data for giving suitable 
proportions for the core of an Atlantic cable 
which was then in contemplation. On Mr. 
Smith's return from this expedition he remained 
at home as electrician and manager of the wire 
department at the Gutta Percha Works, and at 
once commenced to prepare for the manufac- 


This was the first - 
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ture of 2,500 miles of core for a cable which 
was to be laid from Ireland to Newfoundland. 
In 1851, after the manufacture of the single co- 
vered copper wire already referred to as having 
been laid from Dover to Calais, it was thought 
advisable to apply the gutta percha in two or 
more thin, instead of one thick covering ; and 
to insure adhesion between these separate 
coverings coal tar naphtha was employed. But 
time showed that so strong a solvent of gutta 
percha was very prejudicial to its durability, 
and in 1858 Mr. Smith invented an insulating 
and adhesive compound suitable for application 
between each covering of the gutta percha, in- 
stead of the coal tar naphtha. This compound 
was soon adopted, and is in general use at the 

resent time. In 

864 the works of 
Messrs. Glass, El- 
liott, and Co., at 
Greenwich, and 
the Gutta Percha 
Company were 
formed into ** The 
Telegraph Con- 
struction and 
MaintenanceCom- 
pany," Mr. Smith 
retaining his posi- 
tion at the Gutta 
Percha Works. 
In 1865 the late 
Sir Richard Glass, 
the then manag- 
ing director of 
the Telegraph 
Construction and 
Maintenance 
Company, re- 
quested Mr. 
Smith to accom- 
pany the ''Great 
Eastern," and 
render assistance, 
if necessary, in 
the laying of the 
cable from Ire- 
land to New- 
foundland. After 
laying 1,200 
miles, and, while 
endeavouring to 
recover a fault, 
the cable parted. 
After many en- 
deavours to recover the cable, the expedition 
returned to refit, but ultimately it was consi- 
dered that the year was too far advanced to con- 
tinue such operations in mid-Atlantic. Mr. 
Smith considered the electrical system employed 
on the occasion imperfect, inasmuch as it al- 
lowed faults, which were evidently caused on 
board, to pass miles astern before they were 
known to exist; he therefore devised an en- 
tirely new and original system, which would 
not only keep a continuous insulation test on 
the whole of the cable, but also allow ship and 
shore to converse freely through it without inter- 
fering with either the insulation or continuity 
tests, The system met the approval of the gentle- 
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men requested to examine and report npon it, 
Mr. Smith has given a very interesting account 
of the system in his paper on “The Working 
of Long Submarine Cables,” which he read 
before the Society of Telegraph Engineers and 
of Electricians, 12th February, 1879. Early in 
1866 Mr. Smith was appointed chief electrician 
to the T. C. and M. Co., and in that capacity 
was engaged on board the “Great Eastern ” 
during the successful laying of the cable from 
Ireland to Newfoundland, and the recovery and 
completion of the cable lost the previous year. 
Mr Smith's new system was adopted on that 
occasion. On the completion of the cables, Mr. 
Smith applied his system to their working, and 
before he left the station at Heart's Content to 
return home in the ''Great Eastern" he had 
the pleasure of seeing a speed of thirteen words 
per minute pass through each cable. On the 
return of the ‘‘ Great Eastern" the gentlemen 
who had achieved so much were justly féted. 
The American Chamber of Commerce at 
Liverpool had four massive gold medals 
struck, with appropriate designs on either side 
of each, and at a public banquet given in that 
city presented one to each of the following 
gentlemen :—Sir James Anderson, captain of 
the ‘Great Eastern ” ; Sir Samuel Canning, 
engineer of the expedition ; Willoughby Smith, 
electrician to the expedition ; and Cyrus W. 
Field, as chief oftheoriginatorsof the enterprise. 
Mr. Smith's system having proved so successful 
with the Atlantic cables, on his return from 
this expedition he was requested to apply it to 
the ble then in bad condition, between 
Malta and Alexandria. In this work he was 
also successful, and has given the results of his 
labours in his paper, already referred to, on 
“The Working of Long Submarine Cables." In 
. 1868 a cable was laid direct from Malta to Alex- 
andria. Mr. Smith accompanied this expedi- 
tion as electrician in charge, and employed the 
same system as that used on the Atlantic 
cables. On the completion of this line the first 
test message sent. through it was at & speed of 
twenty-one words per minute. On Mr. Smith's 
return to England what is known as the 
* French ” Atlantic cable was commenced, and 
in the June of 1869 he was again on board the 
"Great Eastern" in charge of the electrical 
department. Thiscable was successfully laid from 
Brest to St. Pierre, but Mr. Smith returned 
home broken down in health, and was for 
three months incapacitated for business. About 
this time the use of india rubber in place of gutta 
percha for insulating the conductors of sub- 
marine cables was being strongly advocated on 
account of its comparatively low specific induc- 
tive capacity ; but, soon after Mr. Smith's 
restoration to health, he showed how the spe- 
cificinductive capacity of gutta percha could be 
reduced to an equality with, if not below, that 
of india rubber. He submitted samples of core 
so manufactured to gentlemen eminently quali- 
fied to report upon them, ard they reported 
that the specific inductive capacity of what was 
termed ‘‘ Willoughby Smith's gutta percha” was 
18 per cent. lower than that of ordinary gutta 
percha. "This was an important discovery, as 
the amount represented a similar percentage of 


increased speed in conductors insulated with 
gutta percha. Mr. Smith has been intimately 
connected with the Society of Telegraph Engi- 
neers and of Electricians from its commence- 
ment, and he has communicated the following 
papers to that. society :— ‘ Underground Tele- 
graphs," “ The Effect of Light on the Electrical 
Qualities of Selenium," “ The Working of Long 
Submarine Cables," ‘“ A Resume of the Early 
Days of Electric Telegraphy,” ** Volta Electric 
Induction." In 1882 he was elected its presi- 
dent, and in January, 1883, delivered his inau- 
gural address, which is published in the society's 
Journal. Mr. Smith is still electrician-in-chief 
to the Telegraph Construction and Maintenance 
Company, and also manager of their gutta percha 
works, Wharf-road. 


SNELL, W. H. Born at Tiverton, Devon, 
in 1858 ; educated at Blundell's Grammar 
School. | 

Mr. Snell for some time undertook the duties 
of Natural Science Master at St. Peter's Colle- 
giate School in Tiverton ; afterwards entered 
the School of Telegraphy and Electrical Engi- 
neering, Princes-street, London. W., where he 
obtained the highest certificates, and in 1883 
was appointed Electrician to the Cunard Steam- 
ship Company, having ‘charge of installations 
amounting to about 2,000 lights on six different 
ships. Has recently prepared detailed specifica- 
tions for lighting ss. ‘‘ Umbria" and “ Etruria," 
each with 20 candle-power lamps. 


SPAGNOLETTI, Charles Ernest Paolo 
Della Diana. Born 1822, at Brompton ; 
educated at Blennell House, Brompton. 

On commencing active life, in 1846, Mr. 

Spagnoletti was engaged for a short time in the 

National Debt Office, and afterwards took an 

appointment under Mr. Alexander Bain, the 

inventor of the chemical printing telegraph, 
with whom he worked until the Electric Tele- 
graph Company opened their central station at 

Founders-court, Lothbury, in January, 1847, 

when he commenced his service with that com- 

any, representing them in several towns in 
ngland, until he entered the service of the 

Great Western Railway Company, in 1856, as 

chief of the telegraph department, where he at 

once began to organise a system, drawing out a 

book of rules and special codes to meet the re- 

uirements of railway telegraphy, which laid 
the foundation of the regulations now in use on 
every line in the kingdom, and he has been 
aptly termed ‘‘ Father of Railway Telegraphy.” 
hen the Metropolitan Railway, in 1865, was 
opened, it was worked by the Great Western 
Railway, and in order to meet the requirements 
of an anticipated heavy traffic and quick suc- 
cession of trains, Mr. Spagnoletti brought out, 
in 1862, his disc block instrument for control- 
ling the traffic of this line, and drew out the 
regulations therefor. On the opening of the 

District Railway the same system was adopted, 

as also upon the Great Western Railway, and 

some other railways at home and abroad. He 
also arranged this instrument to work on the 

1, 2, and 3 wire systems. Finding the effects 

of lightning were exceedingly dangerous to the 
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working of the block system, by weakening, 
neutralising, and reversing the signals, he next 
invented his induced coil, which entirely re- 
moved these dangerous results ; and this inven- 
tion is now gende, used in all needle instru- 
ments, itsadvantages being so manifest that all 
railway companies using needle instruments 
have adopted it. Keeping his attention to im- 
provements in railway working by electrical 
appliances, he introduced an instrument to in- 
dicate to signalmen the position of the ‘‘ sema- 
phore arm" which they work, when from various 
causes it is out of the sight of the signalman 
working it, and also an apparatus for showing 
him whether the signal lamp is “in” and burn- 
ing properly or ‘‘ out” at such signals. He 
also designed, in 
ne year nn + 

ar telegrap 
board for Ascot 
racecourse, show- 
ing the starters 

in and winners 

of the races. This 

is electrically 
worked from the 
weighin room 
and judge's box, 
about half a mile 
distant. This at 
the time was the 
largest piece of 
electrical machi- 

nery ever made, 

and was designed 

at the request of 
the Earl of Cork 
and Orrery, Mas- 
ter of the Buck- 
hounds, with a 
view of dividing 
the crowd, which 
was yearly in- 
creasing, and as 
the rush to ob- 
tain tbe numbers 
was getting seri- 
ous. Mr. Spag- 
noletti hasalsopa-  . 
tented many im- 
provements, such 

as electrical sig- 
nals, electrical ap- 
pliances for work- 

ing drawbridges 
over rivers and docks, so that no train can 
be signalled and allowed to pass over 
it until these bridges are in proper position ; also 
a system for electrically locking the signal and 
point levers, so that the signalman at the sta- 
tion in advance may control (as regards sending 
trains forward) the working of the signals at 
the station in the rear ; and for controlling im- 
mediate sidings, drawbridges, &c., and adding 
to the safety of railway travelling both on 
double and single lines ; the trains by this 
system performing part of the working tlıem- 
selves, controlling and checking the signalmen; 
locking block instruments of various kinds ; a 
system of various fire alarms for towns, dis- 
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tricts in large cities, and for lunatic asylums 
and other large establishments ; also an electric 
bell, by which any number can be worked and 
kept ringing on a single line wire ; an electric 
tell-tale clock for asylums, by which a record is 
made of every visit paid throughout the night 
to each room or particular spot appointed, 
showing the duration of the visit, and the time 
occupied in getting from one room to the other. 
This clock is also applicable to railway signals, 
so that the exact time a si, nal arm is either at 
danger or all right is recorded, and the register 
can at any time be examined. In the year 1873 
he brought out a polarised relay ; and in 1881 
patented a dynamo electric machine and com- 
munication between passengers and guards, 
Mr. Spagnoletti is 
President of the 
Society of Tele. 
ANS graph Engineers 
and Electricians, 
a member of the 
Institution of 
Civil Engineers, 
and also member 
of the Society of 
Arts, and other 
institutions. He 
was a Juror of the 
Paris Exhibition 
in 1878 for the 
Electrical Depart- 
ment, and mem- 
ber of the Con- 
gress and exhibi- 
tor at the Elec- 
trical Exhibition 
of Paris, 1881, 
and received a sil- 
ver medal ; also 
Juror and Exhibi- 
tor at the Crystal 
Palace, 1882, and 
on the General 
Committee and 
Juror of the Elec- 
tric Lighting De- 
artment of the 
nternational 
Health Exhibi- 
tion of last year. 
He has been for 
28 yearschief elec- 
trician and tele- 
graph engineer of 
the Great Western Railway, and has led an 
active and practical life in the development of 
electrical appliances for the working of rail. 
ways and in electrical science generally. 


STEAVENSON, William Edward, M.D. 
Cantab; M.R.C.P. London ; Medical Elec- 
trician to Saint Bartholomew's Hospital, 
London. 

Mr. Steavenson is great nephew of Dr. Robert 
Steavenson, of Newcastle-on-Tyne, who wrote 
on medical electricity in 1778, and son of the 
late Rev. Joseph Steavenson, for many years 
vicar of Newmarket. Cambridgeshire. Born at 
Hartest Rectory, Suffolk, in 1850, 
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SWAN. Joseph Wilson. Born at Sunder- 
land, 31st October, 1828. 

His educational training, which was ended 
before he reached his fourteenth birthday, was 
remarkable rather for what he learned than 
for what he was taught at the schools on the 
Wear. His young mind was fascinated by scien- 
tific study and experiment, and even the hours 
set apart for play were occupied in the construc- 
tion and exercise of scientific toys. On 7th 
June, 1842, at the age of fourteen, he began 
work as an apprentice to a chemist, at Hartle- 

ool, and shortly afterwards was apprenticed to 

essrs. Hudson and Osbaldiston, chemists, of 
Sunderland. There was plenty of rough work, 
but very little chemistry, to be encountered in 
the new situation. But the adverse circum- 
stances did not smother the inspirations of the 
irue chemist and investigator, and some of the 
incidents of this period are characteristic and 
interesting. Opposite the premises of Messrs. 
Hudson and Osbaldiston there lived a congenial 
soul in the person of a wood turner, Mr. Walker. 
The wonderful art of electrotyping was at that 
time discovered, and the ingenious wood turner 
at once constructed an apparatus for electro- 
typing. He came to young Swan one day to 

urchase some sulphate of copper, and showed 
him a large medallion of Napolean, fresh from 
the copper solution. Joseph was imbued with 
the idea, and at once applied himself to make 
the apparatus as best he could, and try the ex- 

eriments. During this apprenticeship he also 
b to construct, on a small scale, of course, 
what are now designated induction coils ; and 
the Daniell and Smee cells also. He was 
greatly assisted in his efforts at this period 
by a man named Wilson, a tailor by trade, 
but a “born mechanie," accustomed to work 
at his lathe all night and sleep through 
half the following day. Wilson rendered valu- 
able service to his young friend by making little 
appliances for experiments which could not be 
purchased in Sunderland. When about twenty- 
two years of age Mr. Swan entered the 
service of Mr. John Mawson, a leading chemist 
of Newcastle, related to him by marriage. He 
soon became a partner in the firm of Mawson 
and Swan. But the work of research and self 
help was resolutely continued. After great 
labour and unwearying constancy in pursuit of 
an electric light, partial success was attained 
on the are principle twenty-four years ago ; and 
when the Prince of Wales's marriage celebration 
took place on the Tyne, in the spring of 1863, 
Mr. Swan illuminated the night by his then 
mysterious light. With his generating power 
not far off, he placed his arc lamps of carbon 
pencils `п the magnificent steeple of St. Nicho- 
las. Tle square below was crowded by thou- 
sands awaiting the phenomenon. Mr. Swan is 
best known by his great invention—the incan- 
descent electric lamp, destined to revolutionise 
the methods of producing artificial light. 
Already the benefit of Mr. Swan's invention 
has been felt on board our great passenger 
steamers ; about 20,000 lamps have been in- 
stalled in the cabins and saloons as well as 
other parts of ocean carriers. Theinvention of 
the incandescent electric lamp has rendered 


necessary a meter or means of measuring the 
current supplied to the lamps, and Mr. Swan 
has supplied the want by the invention of an 
electric meter, which is working at Lauriston in 
combination with an electric clock. It mea- 
sures the amount of current supplied with even 
greater accuracy than gas can be measured. Mr. 
Swan has also made an important discovery in 
connection with the storage of electricity. This 
invention was purchased, and is extensively 
worked, by the Electrical Power Storage Com- 
pany. The problem of electric lighting by in- 
candescence was solved, and the divisibility of 
the current demonstrated ; the fame of the in- 
ventor was established, and his triumph ap- 

lauded by the great scientists of the day. 

hen followed the honorary degree of M.A. 
from the University of Durham, the Legion of 
Honour from France, and other marks of dis- 
tinguished consideration. 


TAYLOR, William, M.S.A. Born in London 
in 1837. 


Mr. Taylor was apprenticed in the year 1852 
to Mr. William Ladd, the well-known instru- 
ment maker, and now а director of the Anglo- 
American (Brush) Electric Light Corporation. 
Mr. Taylor commenced with Mr. Ladd at his 
works in Penton-place, Walworth, and subse- 
quently at Beak-street, Regent-street, being 
engaged with him for many years while Mr. - 
Ladd was carrying out experiments for the late 
Mr. Gassiot, F. RS, , in improving the induc- 
tion coil. Upon leaving Mr. Ladd he was en- 
gaged with firms in the North of England, 
including Messrs, Cooke, the astronomical in- 
strument makers, of York, and upon returning 
to London devoted himself to the construction 
of apparatus for electric lighting, which was 
then becoming prominent, and meeting with 
Mr. Frank King, they experimented together 
upon secondary batteries, &c., an account of 
which will be found in the biographical notice 
of Mr. king. Mr. Tayloris now manáger of 
the factory of the Consolidated Electric Com- 


pany. 


THOMPSON, Silvanus Phillips. Born at 
York in 1851; educated at the Friends' 
School, York. 

Mr. Thompson subsequently studied at the 
Founders’ College, and in 1869 graduated B. A. 
of London University. Having, however, a 
preference for science rather than literature, ho 
studied to qualify himself for the post of 
science-master in his former school at York. 
This post he abandoned for the sake of further 
study of chemistry and physies, and pursued 
courses in these subjects at the Royal School of 
Mines, supplemented by visits to the Univer- 
sity of Heidelberg and other foreign institutions. 
In 1875 he graduated as Bachelor of Science of 
the University of London, being bracketed first 
in Honours ; and in 1878 he took the further 
degree of Doctor of Science, selecting experi- 
mental physies as his subject for examination. 
Meantime he had becn acting as Lecturer in 
Physics in the then newly established Univer- 
sity College at Bristol, and had also begun to 
lecture under the Gilchrist Educational Trust, 


THO—THO] 


ELECTRICIANS’ DIRECTORY} 129 


In 1878 he was appointed to the Professorship 
of Experimental Physics in the Bristol Univer- 
sity College, a post which he still holds. In 
connection with this chair he has, in addition 
to usual academical courses of lectures, de- 
livered courses upon the Technical Applications 
of Electricity upon Sound in relation to Music, 
and a special course of Technical Physics for 
Engineers and Builders. He has had the 
onerous duties not only of lecturing on Experi- 
mental and Mathematical Physics in the Col- 
lege, but of organising the Physical Laboratory 
of the College, a task rendered the more diffi- 
cult from the circumstance that this organisa- 
tion had to be accomplished in the complete 
absence of any available endowments for th 

purpose, and in | 

the teeth of great 
commercial de- 
pression. His per- 
severance and en- 
ergy, however, 
eventually se- 
cured success. 
From the time 
that he entered 
on his duties at 
Bristol Professor 
Thompson has 
made important 
contributions to 
contemporary 
science. The re- 
ports of the Phy- 
sical Society of 
London and of the 
British Associa- 
tion bear witness 
to his zeal as a 
physicist, and his 
insight as an in- 
quirer into phy- 
sical, and chiefly 
electrical, pheno- 
mena. Hisinves- 
tigations range 
from the chroma- 
tic aberration of 
the eye to the 
form of coils in 
the tangent gal- 
vanometer. The 
curious optical il- 
lusion, ‘‘ strobic 
circles," was his 
discovery ; and his application of the magnetic 
figures formed with iron filings to the illustra- 
tion of electro-dynamic relations, and to the 
elucidation of the action of the dynamo-electric 
machine, are well known. Professor Thomp- 
son also has the honour of having applied 
Clerk Maxwell’s electro-magnetic theory of 
light to the explanation of the behaviour of 
tourmaline crystals in their action upon polar- 
ised light ; and he has even constructed electro- 
optic models of these crystals out of iron wire 
and glass. In the course of this investigation, 
which was largely mathematical as well as 
physical, he brought out a new proof of the 
act—still not quite regarded by some physi- 


SILVANUS PHILLIPS THOMPSON. 


cists as settled—that the displacements in a 
wave of light are perpendicular to the so-called 
pons of polarisation. Professor Thompson is, 
owever, better known by his work amongst 
the applications of science than in the more 
recondite fields of abstract physies. His studies 
upon electrical storage, and upon dynamo- 
electric machines are known to all Бане, 
and have received the recognition of the Society 
of Arts by the award of two silver medals. His 
Cantor Lectures on the latter subject, delivered 
in the autumn of 1883, at once established his 
reputation of being among the foremost in the 
special study of the construction, theory, and 
mode of working of dynamo-electric machines. 
The lectures then read before the Society of 
Arts formed the 
first really prac- 
tical effort that 
had been made to 
examine this sub- 
ject with anything 
ike clearness an 
a thorough grasp. 
Thesuccess of Pro- 
fessor Thompson’s 
* Elementary Les- 
sons in Electricity 
and Magnetism " 
has been remark- 
able. He hasalso 
published several 
other works, in- 
cluding a biogra- 
hical notice of 
hilip Reis, whose 
invention in the 
years 1860 to 1865 
of the telephone 
that bears his 
name had been 
almost lost sight 
of in the fame 
of later improve- 
ments; a study of 
Apprenticeship 
Schools in Frauce, 
and several pam- 
phlets ou. Techni- 


ES ко ——— cal aud Scientific 
CA Education. His 
electrical library is 

second only to Mr. 


Latimer Clark’s. 


THOMSON, Sir William. Born at Belfast 
in the year 1824. | 

Though Irish by birth, Sir W. Thomsons 
family was evidently of Scotch extraction, and 
belonged to that industrious race of Scotch- 
Irish farmers who livo in peace and try to 
make the most of their holdings. In 1832 
his father was appointed to the Mathema- 
tical Chair of Glasgow University, and earned 
a Scottish reputation for his text books on Ma- 
thematics and Arithmetic. The boy William 
entered his class at Glasgow when he was 
eleven years of age, and was petted by the 
students because of his extraordinary quickness 
in solving the problems asked in the class. He 
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was sent by his father to St. Peter's College, 
Cambridge, where he graduated as second 
wrangler and first Smith prizeman in 1845. A 
wranglership can be taken by dint of study and 
facility in applying rules; but the Smith's 
ү 1з а kind of consolation stakes to genius. 
t is a test of originality and inborn mathema- 
tical power. Young Thomson shot ahead here, 
though he was only second in the Tripos. 
While at Cambridge he was no mere bookworm. 
but took an active part in field sports and ath- 
letics; he was askilled oarsmen, and won a 
pair of silver sculls. He took an interest at that 
time in classics, general literature, and music, 
although he has not followed these subjects up, 
for electricity and mathematical physics laid 
their hold and spell upon him, and soon 
absorbed all the teeming energies of his 
brain. He began to publish original in- 
vestigations in mathematics at the age of 
seventeen, an age when most boys only 
thirst to learn, and do not dream of giving 
forth new truths. At twenty-two he was ap- 
pointed Professor of Natural Philosophy in Glas- 
gow University, an act which shows the confi- 
ence in his future which he had already in- 
spired. Sir William has repaid this confidence 
by continuing to associate himself with Glas- 
Bow in spite of many temptations to remove to 
Cambridge and elsewhere. In Glasgow he 
is a great figure, and its eitizens are justly 
proud of him. We need not narrate all 
the ineidents of his career, or tell the 
titles of all his important papers on science. 
It must be remembered that his mind has been 
extraordinarily prolific of investigations in all 
branches of physics, but especially in the 
domains of heat, electricity, and dynamics. His 
great work on Natural Philosophy—undertaken 
with Professor Tait—is an unfinished monu- 
ment to his mathematical ability. His re- 
searches on heat have ranked him with Joule 
and Clausius, It is, however, with his elec- 
trical work that we have chiefly to do; and 
with the рва part of that. То most peo- 
ple his elaborate mathematical investigations 
into the nature and laws of electricity are a 
a sealed book. But when they yield some for- 
mula which is of great practical utility they 
come within the scope of general interest. Such 
ishis law of the velocity of electric signals 
through long submarine cables, a law which 
showed how cables, across the Atlantic or any 
ocean, however wide, could be made and 
worked. Sir William followed up this law by 
the invention of the “mirror galvanometer,” 
an ingenious and beautiful instrument, whereby 
the electrical signals through a long submarine 
cable could be received xd read off by flashes 
of Be on a large scale, This instrument ren- 
dered the early Atlantic cables economical in 
working, and more than anything else obtained 
for him the honour of knighthood from Her 
Majesty, an honour which he received in 1865 
song with Sir James Anderson and Sir Charles 
Bright, his colleagues on the first Atlantic 
Cable expedition. This connection of Sir Wil- 
liam with the early Atlantic cables determined 
his genuis in a new direction. It turned him 
towards inventions which would not only be of 


great public utility, but would yield himself 
great pecuniary profit. Some of his old asso- 
ciates regret the fact that his mind received a 
bent in this direction. Perhaps if he had cared 
less for profit he would have enriched physical 
science more, and earned a purer fame. 
Henceforth Sir William gave a great deal 
of his time to invention ; and after all the best 
value of science lies in its application to the 
bettering of human life. If Sir William has 
found out fewer general laws than he might 
have done, he has given usa number of ve 
useful instruments, which enable us to telegrap 
from continent to continent. His syphon 
recorder improves upon his mirror galvono- 
meter by writing down the message through 
long cables instead of flashing it to the eye ; his 
tide machine calculates the height of future 
tides at any place; his electrometers have 
eatly assisted electrical measurements ; and 
is new compass is the best in the field. 


TROUVE, Gustave. Fabricant d'instruments 
deprécision, ingénieurconstructeur, breveté, 
Lauréat de la Faculté de Médecine de Paris, 
Membre Lauréat de l'Académie Nationale 
Agricole, Manufacturiere et Commerciale, 
de Association Scientifique de France et de 
la Société d'Encouragément pour l'Indus- 
trie Nationale, Chevalier de la Légion 
d'Honneur; born at Lahaye, Descartes, 
January 1st, 1839. 

During his early years M. Trouvé manifested 

a decided predilection for the ae sciences, 

and studied with great assiduity; his only amuse- 

ment being the construction of various kinds of 
miniature telegraphic apparatus. At the age 
of seven years he contrived and finished a steam 
engine, which, despite its Lilliputian popar 
tions, worked with precision. In the Col ége de 

Chenon, where he commenced his actual studies, 

M. Trouvé displayed an especial aptitude for the 

mathematical and mechanical sciences, and when 

he had passed through a course of instruction at 
the establishment we have named he quitted 
hiş native town for the риво of entering 
l'École des Arts et Métiérs D'Angers ; and after- 
wards went, at the age of twenty, to Paris, in 
order that he might further perfect himself. In 
1866 M. Trouvé established his workshop for 
the manufacture of instruments of precision, 
and soon entered into relations with the prin- 
cipal physicians of Paris, for one of whom he 
designed and executed, in three days, the in- 
strument known as ''d'explorateur-extracteur- 
électrique,” a contrivance for localising and 
facilitating the extraction of projectiles from 
the human body. He has obtained for his 
apparatus honourable mention at the Paris Ex- 
hibition of 1867 ; silver medal of the Société 
d'Encouragément in 1870 ; progress medal at 
the Exhibition of Vienna, 1873 ; gold medal at 
the Académie Nationale, 1875 ; Barbier prize 
ofthe Faculté de Médicinein 1875 ; gold medal 

at the Universal Exhibition of Paris, 1875; 

divlome d'honneur at the Académie Nationale, 

1879, &c., independently of many other gold 

and silver medals which he has at different 

times been awarded for home and foreign ex- 

hibits. The inventions and other works of M. 
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Trouvé are almost innumerable ; among the 
principal of them, however, may be mentioned 
“the double movement  electro-spherical 
motor," which demonstrated the law of Newton 
that the action is equal to the reaction, and the 
force to the resistance, and which is employed 
at the present time to demonstrate the reactions 
in Professor Crookes' radiometer; the reversible 
hermetic battery (1865), presented to the Acadé- 
mie des Sciences in December, 1867, by M. Bec- 

uerel; the electric gyroscope (1865); the 
electro-medical ket case, presented to the 
Académie des Sciences, 1867; apparatus for 
experimentally and immediately determining 
the er en a кош of a MER for any 

iven force (1 ; military portable telegraph, 
Sed by the late M. Ya Moncel A the 

ociété d'Encouragément in 1872; a constant 
and continuous cell—said by M. Trouvé to be 
more constant than the Daniell—which was pre- 
sented by M. Becquerel to the Académie des 
Sciences in 1873, and to the Académie de Medi- 
cine by M. Gavarret in 1874 ; a dynamo-electric 
or magmeto-electric machine (1875) ; an electro- 
magnetic apparatus registering the number of 
its alternations—which placed in evidence the 
mode of muscular contraction —presented to the 
Académie des Sciences, (1877) ; a new electric 
reversible motor (1880) ; application of electric 
motors to pleasure boats (1881) ; an electric tri- 
cycle, travelling 15 kilometres (9:32 miles) per 
hour (1881); application of the Trouvé electric 
motor to balloons (1881) ; practical solution of 
domestic electric lighting (1883) ; the Trouvé 
universal electric safety lamp (1884), and many 
others. M. Trouvé has endowed science with 
apparatus of incalculable value. Among the 
most curious and most useful of his inventions 
is the electric polyscope, which he perfected in 
1869 ; by its means a thorough diagnosis of the 
throat, the ear, the eye, or any remote part of 
man's organisation can easily be made. M. 
Trouvé was named Chevalier of the Legion of 
Honour by decree of the President of the Re- 
publie on the 29th of December, 1881. 


TURNER, Major, H.F., RE. 

Mr. Turner has been connected with the Post 
Office Telegraphs for thirteen years, and is the 
author of a handbook of diagrams of telegraph 
instruments in use in the Post Office, which 
was published N and adopted into that 
department, and '' Notes on Military Tele- 
graph Instruments, with Diagrams of Connec- 
tions," which has lately been published by 
authority of the Commander-in-Chief, and 
adopted as the military text book. Major 
Turner has had a good deal to do with the re- 
organisation of the field telegraph branch of the 
Royal Engineers and has revised most of their 
apparatus. 


TWEEDDALE, Marquis of, isthe tenth 
marquis, and was born in 1820. He was 
educated at Haileybury College. 

The Marquis of Tweeddale was formerly in 
the Bengal Civil Service, having been Deputy- 
Commander of Simla, and Superintendent of 
Hil States in Northern India. His second 
title is that of the Earl of Gifford, Не sits in 


the House of Lords as Baron Tweeddale, and 
is a Liberal in politics. The Marquis of Tweed- 
dale has interested himself considerably in the 
promotion of telegraphs, and is vice-chairman 
of the Eastern Telegraph Company, a director 
of the Eastern Extension, Australasian and 
China Telegraph, Anglo-American Telegraph, 
Globe Ad and Trust Companies, and 
trustee of the Submarine Cables Trust. 


ALL, John. Born about the year 
1820 at Leighlin Bridge, near Carlow, 
Ireland. 

Mr. Tyndall's father, a man of superior intel- 
lect and singularly independent mind, gave him 
the best education which his circumstances could 
afford. When he quitted school he had mastered 
Euclid, plane and solid, plane trigonometry, 
some algebra, and a little of conic sections. in 
1839 he accepted the post of civil assistant in a 
division of the ordnance survey under the com- 
mand of Lieutenant, now General, Wynne, R.E., 
who recognised his talents, and gave him facili- 
ties for their cultivation. He quitted the sur- 
vey in 1843, purposing to go to America, but 
the great railway movement of the time gave 
him abundant Шр д ment in England. He 
was engaged on prelimin surveys in the 
valleys of the Churnet and Dove in Stafford- 
shire, and of the Ousein Bedfordshire. Finally, 
in 1847, he quitted railway work, and, mainly 
with the view of improving his scientific know- 
ledge, accepted the post of assistant master in 
Queenwo College, ташро, where Dr. 
Frankland was teacher of chemistry. In 1848 
he quitted England for the University of Mar- 
burg in Hesse Cassel Here Tyndall studied 
chemistry in the laboratory of the illustrious 
Bunsen ; and mathematics and physics in the 
classes and. laboratories of Stegmann, Gerling, 
and Knoblauch. His first scientific paper was 
a mathematical essay on ''Screw Surfaces." 
His first physical paper was on ‘‘ The Pheno- 
mena of a Water Jet ;” and this was followed by 
others on diamagnetism and magne-crystallic 
action. From Marburg he went to Berlin, where 
he had every facility for original work placed 
within his reach by Professor Magnus. Soon 
after his departure from Berlin, the late Dr. 
Bence Jones ра а visit to that city, and in- 
vited Tyndall to lecture at the Royal Institu- 
tion. The lecture was given in February, 1853, 
and though it directly tended to subvert the 
views of Faraday and Flücker, in regard to the 
action of magnetism upon crystals, at the in- 
stance of Faraday himself Tyndall was unani- 
mously chosen, in May, 1853, as Professor of 
Natural Philosophy in the Royal Institution. 
For some years he devoted himself to the inves- 
tigation of the force of diamagnetism, and to 
the influence not only of crystalline structure, 
but of mechanical pressure upon the manifesta- 
tions both of magnetism and diamagnetism. He 
proved that the antithesis of the two forces was 
absolute—diamagnetism resembling magnetism 
as to polarity and all other characteristics, and 
differing from it only by the substitution of re- 
pulsion for attraction. Besides his very numer- 
ous researches and contributions to science, 


Professor Tyndall has published works bearing 
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the titles, “ Heat a Mode of Motion,” “ Frag- 
ments of Science,” ''Faraday as Discoverer,” 
and other works, all of which have had a wide 
circulation in England and America. The 

have for the most part been translated into the 
German by Helmholtz and Wiesemann, while 
in France, Russia, and other countries they 
have been also scattered abroad. In the last 
investigation published by Tyndall in the 
Philosophical Transactions, he shows how his 
previous researches have been ratified in the 
most striking and conclusive manner. by the 
application of a method of experiment devised 
by Mr. Graham Bell, whereby radiant heat is 
converted into sound. A course of lectures by 
Professor Tyndall, upon the ‘‘ Sources of Elec- 
tricity,” is now appearing in The Electrician, 


VAN DEPOELE. Born in 1846. 

Mr. Van Depoele, who is a Belgian, began 
the pow of electricity when but ten years of 
age, at the time when the first telegraph lines 
were established between  Poperinghe and 
Bruges. His father being master mechanic on 
the railroad at these points, the boy had access 
to the batteries and other electrical apparatus. 
He soon constructed batteries, electro-magnets, 
‘&c., and with his spare money procured books 
on natural philosophy and electricity, which 
were far beyond his class in the College of 
Poperinghe, where he received his education. 


In 1861 he produced his first light with a 


battery of some forty Bunsen cells, The study 
and experiments continued with increased zeal, 
ле pscing many a night without sleep. In 
1864 the family moved to Lille, France, and in 
a short time the young man attracted the atten- 
tion of Dr. Patoir through his experiments and 
exhibitions. Mr. Van Depoele exhibited his 
light and other electrical appliances in Detroit, 
Michigan, in 1869, where he acquired subse- 
елу considerable reputation in the manu- 
acture of art furniture. The electrical experi- 
. ments, however, were not abandoned, but every 
moment's leisure was spent in the pursuit of his 
hobby. Several different dynamos and induc- 
tion machines, &c., were niade. His aim all 
the time was to produce a practical electric light, 
and he never doubted thathe would finally suc- 
ceed. In 1870 he prepared a battery of one 
hundred Bunsen elements, exhibited the light 
and other pn to his friends, who re- 
member and bear testimony to his enthusiasm 
and success. In 1877 public exhibition was 
iven of his light at Detroit, Michigan, and his 
riends, after witnessing the results, greatly en- 
. eouraged him. He built an addition to his 
shop in which to conduct the experiments, un- 
disturbed by his regular business, which busi- 
ness he turned over to his father. It was in 
this shop, and from this time that Van 
Depoele turned his entire attention to electrical 
experiments in all directions. Many different 
styles of lamps were made and experimented 
with, and not less than fifteen different styles 
of dynamos were made and tested, with all 
sorts of combinations and winding. The divi- 
sion of the current was accomplished, and many 
more difficult problems solved by these experi- 
ments. The studies and experiments were con- 


tinued vigorously, and every now and then Van 
Depoele gave an exhibition of his light to the 
public. In 1879 he lighted up Adam Fore- 
augh's Circus ; a few days later the Detroit 
creation Park, the Detroit Grand Opera 
House, &c. These exhibitions attracted the 
attention of capitalists, who cheerfully offered 
their assistance, and the experimenting shops 
were transferred to the Detroit Novelty Works, 
in Hamtramck, where several new machines were 
built and experiments continued, until in 1880, 
when a company was formed to enter upon the 
manufacture of the electric-light machinery. 
Finding, however, that Detroit was not the 
real field, the company was transferred to Chi- 
cago, Illinois, where a new company was 
formed, being the one in existence to-day. 


VOGEL, Sir Julius, K.C.M.G. Born in 
London in 1835, and, although bearing a 
German name, is an Englishman. 

After attending London University School, 
Sir Julius Vogel became at 16 a pupil in 
Dr. Percy's laboratory at the Royal School of 
Mines, where he studied more particularly the 
chemical art of assaying and testing gold and 
silver, and ultimately went out to Melbourne 
with a high certificate of proficiency. He has 
introduced reforms and stimulated railway pro- 
jects and colonisation schemes in the colonies 
with whizh he was connected, to à remarkable 
extent. He also arranged with the Eastern 
Telegraph Company for the construction and 
maintenance of a submarine cable between 
New South Wales and New Zealand, to be 
worked at a moderate tariff, and for the ulti- 
mate reduction of the telegraph charges between 
London and Australia. The honour of knight- 
hood was conferred on him in 1875, when 
Prime Minister of New Zealand, in recognition 
of his services. 


VOLK, Magnus, A.S.T.E., M.S.A. Born 
in Brighton in 1851. Educated at private 
schools. 

Mr. Volk was first interested in electricity 
owing to a description of the single needle 
instrument in a prize book gained at school, 
and devoted all his spare time to the construc- 
tion of electrical instruments and steam models, 
On the death of his father, and when only 15 
years of age, Mr. Volk was thrown upon his 
own resources for a livelihood. He experimented 
upon a new form of Morse instrument, working 
with reverse currents, and printing two lines of 
signals in red and black ink, which was satis- 
factory so far, but was of no commercial value. 
Various electric globes were next experimented 
upon ; and a model single needle telegraph was 
constructed. This proved thefirst paying concern. 
In a short time about 60,000 were sold, a large 
number of hands being employed in their 
manufacture. About this time he wrote various 
articles in the English Mechanic, which brought 
him under the noticeof Captain Harvey, then 
experimenting with his towing torpedo. Mr. 
Volk constructed various apparatus for him, 
which led to his introduction to Messrs. 
Vausssen and Co., for whom, under Captain 
M‘Evoy, he constructed considerable quantities 
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of torpedo apparatus, upon which he was em- 
ployed for some three or four years. He was 
next engaged in converting the Martini-Henry 
rifle into a magazine gun, and had just com- 
pleted the first apparatus when a sudden and 
nearly fatal illness caused the loss of the busi- 
ness, and necessitated a fresh start. An oppor- 
tunity occurred upon the development of the 
telephone business, and he was then employed 
by the United Telephone Company to remodel 
and design various apparatus, also to develop 
the business in the Brighton district. During 
the time he experimented in electric lighting, 
dynamo construction, &c., with such success, 
that the corporation placed the electric lighting 
of the Royal Pavilion in his hands, an instal- 
lation numbering about 1,100 lamps. The 
electrical transmission of power next claimed 
his attention, and to procure sufficient scope for 
.experimenting, applieation was made to the 
council to grant the use of a strip of ground 
under the sea wall to lay an experimental line, 
which was granted. The first installation con- 
sisted of a two horse-power ges engine, a 
Siemens S D5 dynamo as generator, and an ex- 
perimental dynamo as motor, fitted into an 
open car, seating ten or twelve persons. The 
tract was about 400 yards long. In a few weeks 
over 30,000 persons patronised the venture. 
Application was then made to extend it along 
the front, but was refused, though permission 
was afterwards granted as far as the eastward ex- 
tension was concerned. This was constructed 
during the winter, and opened at Easter, and 
during the summer has been patronised to its 
fullest capacity. Mr. Volk gained the guld 
medal at the Brighton Scientific Exhibition and 
Health Congress in 1881. He has been a con- 
tributor to The Electrician. 


WALKER, Sidney F. Born Feb. 2, 1852; 
was educated at Christ’s Hospital, New- 
gate-street, E.C., and Hertford, where he 
was fortunate enough to secure all the 

rizes in the Mathematical School, includ- 

ing the Bluecoat Boys' great Vidal prize. 
Mr. Walker left Christ's Hospital at Christ- 
mas, 1865, being head of the Mathematical 

School then, and passed into H.M.S. “ Bri- 

tannia” training ship for naval cadets. In the 

training ship he was fortunate enough to gain 

First of the First Class for Seamanship. Sub- 

sequently he served іп H.M. Navy at various 

stations, but was eventually allowed to retire 

‚on favourable terms. Being free to follow more 

congenial pursuits, he, after studying for a time 

in telegraph schools, was fortunate enough to 
obtain a probationary appointment on the staff 
of Sir W. Thomson and Professor Fleeming 

Jenkin at Hooper's Telegraph Works, at Mill- 

wall, and later in the same year had sole charge 

of the core testing at Mitcham. At the latter 
part of the same year Mr. Walker, in common 
with many others, was paid off, and was ap- 
pointed by the Gramme Magneto - Electric 

Company their electrician. After about fifteen 

months, however, the company being hope- 

lessly involved in litigation, he was allowed to 
resign his appointment, and purchased a small 


. connection that was advertised for sale at Not- | 


tingham, and has since gradually succeeded in 
establishing one of the largest connections 
among mines in the kingdom. In 1882 Mr. 
Walker entered into partnership with F. G. Olli- 
ver. He is a member of the Institute of Mecha- 
nical Engineers ; of the North of England Insti- 
tute of Mining and Mechanical Engineers; of 
the South Wales Institute of Engineers ; of the 
Mining Institute of Cornwall; of the Chester- 
field and Derbyshire Institute of Engineers ; of 
the South Statfordshire and East Worcestershire 
Institute of Engineers ; and has been awarded 
two silver medals from the Mining Institute of 
Cornwall for electric signals for mines. The 
firm have also had large experience in the elec- 
tric lighting of mines, and have applied tele- 
phonic communication to the mines and some 
of the principal buildings in their district. 
They also hold three patents having relation to 
electric lighting, and another for throwing in 
automatically an artificial resistance to com- 
pensate for an increased E.M.F., or a decreased 
resistance in other parts of the circuit. This 
was designed principally for gas engines. Mr. 
Walker has been a frequent contributor to 
technical literature. Among the papers com- 
municated to the different societies of which he 
is a member are many which treat in a lucid. 
manner of the principles of electric lighting 
and signalling, and of the application of tele- 
phones to mining. 


WATTEVILLE, Armand de. Bom at 
Rolle, Switzerland, 1846. Educated in 
Geneva till 1861. M.A. and B.Sc., Lond, 
(honours); M.D. Bále (summá cum laude) 
1882 ; M.R.C.S. Eng. 1876 ; (King's Coll., 
Univ. Coll., St, Mary's, Dub. and Vienna); 
Corr. Mem. Soc. de Med. Paris, and Suisse 
Romande ; Fell. Roy. Med. Chir. Soc. and 
Med. Soc. Lond. ; Mem. Harveian Clinical 
and Pathological Soes ; Member Internat. 
Soc. Electricians. 

Mr. de Watteville came to England, where 
he entered King's College School—then King's 
College. Graduated in arts and science in the 
University of London. Studied medicine in 
University College, attended hospital teaching 
iu Dublin, Vienna, &c. (1869—1876). Appointed 
electro-therapeutical assistant to University Col- 
lege, 1876, physician to  Dispensary for 
Foreigners, and assistant physician to Hospital 
for Nervous Diseases, 1878—1880. Since then 
physician in charge of electro-therapeutical de- 
partment, St. Mary's Hospital (this last appoint- 
ment is the only one of the kind in England, 
and the post was created as a personal recog- 
nition for work done in this branch of medical 
practice both from a scientific and clinical 
point of view). Не із the author of “А Prac- 
tical Introduction to Medical Electricity,” 2nd 
edit. 1884; “Пе l'Electrotonus des Nerfs 
Moteurs et Sensitifs che lHomme," 1883. 
Editor of Brain (the English journal of Neuro- 
logy). Contrib. ‘‘On the Alterations of the 
Excitability of the Motor Nerves of Man by 
the Passage of a Galvanic Current,” Philos. 
Trans. Roy. Soc., 1882; ‘‘ Alterations of the 
Excitability of the Sensory Nerves,” Proc. Roy. 
Soc., 1882 ; ‘‘ The Cerebral Nerves of the Frog,” 
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Camb. Jour. Anat. and Physiol., 1874; ‘‘ The 
Electrical Excitability of the Skin,” Brain, 
1879; ‘‘The Prognosis of Facial Paralysis,’’ 
Practitioner, 1880 ; ** The Conditions of Uni- 
polar Stimulation in Physiology and Thera- 
peutics,” Brain, 1880; ‘An Electro-thera- 
peutical Superstition,” Ibid. 1881; ‘‘ Reflexes, 
and Pseudo-Reflexes," Brit. Med. Journ. 1882 ; 
‘¢ Die Galvanofaradisation,” and ‘‘ Die Summi- 
rung von Reizen,” Neurol. Centralb., 1882; 
** On the Diagnostic Uses of Electricity,” 
Lancet, 1885 ; and other contribs. to medical 
and scientific journals, 


WALTENHOFEN, Dr. Adalbert von. 
Born in Styria, May 14, 1828. 

Dr. Waltenho- 
fen, Professor of 
Electrotechnics at 
enne ug 
respondin em- 
Бен of the Aca- 
demy of Sciences, 
studied at Vienna. 
Ho was Ancient 
Professor in the 
University of Inn- 
bruck from 1853 
to 1867, and An- 
cient Professor in 
the Polytechnic 
oe 
Prague from 
to 1883. Since 
that time he has 
been Professor in 
the Polytechnic 
Institution at 
Vienna. The most 
important of his 
scientific papers 
are — “On the 
Electro - magnetic 
Properties of 
Steel,” “On a 
New Method to 
Prove the Hard- 
ness of Steel by 
means of Electro- 
magnetism” 
(1865, 1875, 1879), 

Discovery of an 
Anomalous Mag. 
netisation of 
Iron” (1863), 
* Researches on the Electro- magnetism of 
Iron” (1865, 1870-79), ‘‘On the Limits of 
the Magnetisation of Iron" (1869), ‘‘On the 
Portative Force of Electro-magnets " (1870), 
* Discoveries Concerning the Perforation of 
Glass by Electric Sparks” (1866-79), ‘‘ The 
Electromotive Force of Daniell’s Cell" (1868), 
* A New Method of Measuring the Resistance 
of a Voltaic Cell” (1868), and ** A Discovery of 
& New Phenomenon to be Observed in the 
Thermo-electric Piles of Noé " (1877-83). 


WEAVER, Н. Born at Shrewsbury on 5th 


en 1825. 
Mr. Weaver was educated at Shrewsbury 


H. WEAVER 


Schools ; entered the Electric Telegraph Co. in 
May, 1846 ; had charge of various stations in 
England till 1853, and was then transferred to 
Holland, upon the establishment of the Inter- 
national Telegraph Company. In connection 
with the Electric Telegraph Company two sub- 
marine telegraph cables were laid between 
Lowestoft and the Hague, and subsequently 
two more between Lowestoft and Zand Voort, 
Holland. This undertaking was managed by 
Mr. Weaver for the above companies until 1859, 
when the Dutch ends of the cables were trans- 
ferred to the Dutch Government to work and 
manage, by agreement, after lengthened nego- 
tiations. Upon his return to London, in 1857, 
he became metropolitan superintendent for the 
Electric Telegraph 
Company and 
manager of the 
International 
Telegraph Com- 
pany in London, 
which position he 
occupied till 1864, 
when he was ap- 
pointed secretary 
to the Electric and 
International 


position till 1870, 
when the tele- 

aphs were trans- 
erred by  pur- 
chase to the Post- 
master - General, 
under Acts of Par- 
liament, 1868, 
1869, and 1870. 
The whole of the 
negotiations for 
the purchase by 
the State of the 
lines, cables, and 
business of the 
companies repre- 
sented by him 


e І 
22 


\ 
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2 were under his 
2 sole control, he 
22 being appointed 
sole arbitrator. 
After the trans- 
fer of the In- 


land  Telegraphs 

to the State Mr. 
Weaver took the management of the Anglo-Ame- 
rican Telegraph and the Atlantic Telegraph Com- 
panies, which position he has held since the 1st 
January, 1870, nearly fifteen years, during which 
period continual changes have been madein the 
original formation of the companies by purchase, 
amalgamations, and joint purse agreements, 
caused by the almost continuous incorporation 
of new competing undertakings, which has re- 
duced dividends to a vanishing point, and ір. 
ereased carrying capacity largely in excess of 
existing wants. In addition to being managing 
director of the Anglo-American Company, he 
is also director of the Indo-European Telegraph 
Company, which company he assisted to bring 
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out in 1869-70 in conjunction with Messrs. 
Siemens Brothers and the late Hon. Robert 
Grimston, director of the West India and 
Panama Telegraph Company and the Western 
and Brazilian Telegraph Company. Mr. Weaver 
originated the “© word ” system of counting and 
charging messages, and introduced it on the 
Atlantic cables in May, 1872. 


WEBBER, Lieut.-Colonel Chas. Edmund, 
C.B., R.E. Born in Dublin, 5th Sept., 
1858. Was educated at the Royal Mili- 
tary Academy, Woolwich, and obtained 
his first commission in the Royal Engineers 
in April, 1855. 

Lieut. -Colonel Webber's war services comprise 
the Indian Mutiny, 1857 to 1859, and he was 
attached to the head-quarters of the Prussian 
army in the Austro-Prussian war of 1866. He 
was employed in Asia Minor in collecting trans- 
port for the Abyssinian Expedition. Accom- 
р Sir Garnet Wolseley to South Africa in 

879, and acted as Assistant-Adjutant and 

Quartermaster-General to the lines of commu- 

nication in Zululand, Natal, and latterly in the 

Transvaal, during the Sekukuni Expedition ; 

was an Assistant-Adjutant and Quartermaster- 

General to the Egyptian Expedition, and em- 

ployed as Staff-Officer for Telegraphs ; was 

resent at the battle of Tel-el-Kebir ; has 
n five times specially mentioned in de- 
spatches, and has received the thanks of the 
overnment of Bombay in Council. He has 
received the Companionship of the Bath, 
and the third class of the Medidjee, with medals 
and clasps for the Indian Mutiny, South Africa 
and Egypt, with the Khedive's bronze star, for 
his services in the field. He qualified for em- 
ployment on the General Staff of the army, by 
passing the Staff College final examination in 

1874, and wasemployed as D. A. A. and D. A. ©). M.- 

General in the army corps staffs in the ma- 

noeuvres of 1875 and 1876. In 1867 (as a 

captain) he was attached to the British Com- 

mission at the International Universal Exhibi- 
tion at Paris, superintended theerection of all the 
buildings undertaken by the Commission, and 
was in charge of the experiments in heating and 
lighting carried on in the English test-house, 
and final wound up the accounts of all 
the expenditure of the commissions in Paris. 

In 1870 he was placed, under the orders of the 

Postmaster-General, in command of the 22nd 

and 34th companies of Royal Engineers for 

service in the Postal Telegraph Department ; 
appointed a Divisional Engineer, first, of the 

tern, and afterwards of the Southern Divi- 
sion. During the early years of the development 
of this great service, he was intimately connected 
with the extension of the system in various 
parts of Great Britain, and during that time, up 
till 1879, while carrying on the duties of con- 
struction and maintenance of telegraphs, as an 
officer of the Postal Telegraph Department, was 
instrumental in training, in all branches of 
telegraphy, over 300 officers, non-commissioned 
officers and soldiers of the Royal Engineers, 
whose services have since been of value in 

several military operations. In 1870 and 1871, 

he and Colonel Bolton originated the Society of 


Telegraph Engineers, of which he has since 
been either the treasurer or a member of 
council, until, in 1882, Lieutenant-Colonel 


Webber was elected the president of the year. 


In 1878, when a major, he was appointed by 
H.R.H. the Prince of Wales British Juror for 
telegraph apparatus at the International Exhi- 
bition at Paris. In 1881 he was appointed by 
Her Majesty's Government one of the British 
Commissioners for the Electrical Exhibition at 
Paris, and was also one of the members of 
the International Electric Congress held in 
Paris at the same time. In reward for these 
services, the third class of the Legion of Honour 
was conferred on him by the French Govern- 
ment, in common with the other Commissioners, 
but as a military officer he was not allowed to 
receive it. He was also à member of the General 
Council, and of the Jury for the Electrical Exhi- 
bition at the Crystal Palace in 1882.  Lieut.- 
Colonel Webber was charged with experiments 
in connection with prizes offered by the Society 
of Arts in 1872, for inventions in T for 
heating and the utilisation of fuel, and has 
twice sat as a member of council of that society 
He is the author of several papers in the 
Journal of the Society of Telegraph Engineers 
and Electricians, and on many military sub 
jects. During the intervals of тн employ 
ment he has been in charge of barrack and 
fortification works in the north of Ireland, the 
Curragh Camp, and at Newhaven ; has had 
considerable experience in sanitary engineering, 
and for a short period served in the Public 
Works Department of India, and acted as execu- 
tive engineer of Allahabad. He has been in 
command as Lieutenant-Colonel of the Royal 
Engineers in the Cork and Gosport districts, 
and is now acting as Commanding Royal Engi- 
neer of the Southern District of England. Heis 
an Associate of the Institution of Civil Engi- 
neers. 


WIEDEMANN, Elhard. Born at Berlin, 
1853 


Mr. Wiedemann is the son of Gustav Wiede- 
mann. Не was Privatdorent at Leipsig, and is 
now professor there. His principal papers are— 
“On the Elliptic Polarisation of Light when it 
is Reflected from Bodies with Surface Colours,” 
*' On the Specific Heat of Gases and Vapours on 
Electrical Discharges." In these researches he 
has shown that the gases in Geissler tubes 
may be luminous at temperatures much below 
100°C., &c. He is editor of the Beiblatter und 
der Annalen der Physik und Chemie, 


WIEDEMANN, Gustav. Born at Berlin, 
1826. 

Mr. Wiedemann was first Privatdorent at 
Berlin, then professor at Basel, Brannschwirg, 
Vorlsruhe, and Leipsig. His first papers treated 
on chemical subjects ; his later ones were upon 
physical science, more especially with electricity 
Kul magnetism. He recognised the relation 
between the electrical and thermal conduc- 
tivity, between the mechanical and magnetic 
effects, as in torsion, flexion, &c. He published 
a book **Galvanisimus," a third edition of which 
is about to be issued under the title ** Electri- 
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citats letre." In this book he treats the whole 
subject of electricity and magnetism in an ex- 
haustive and critical way. Mr. G. Wiedemann is 
theeditor of the Annalen der Physik und Chemie, 
formerly edited by Gren, Gelbert, and Poggen- 
dorff. 


WOLFF, Sir Henry D., K.C.B. Educated 
at Rugb 


50у. ! 
Sir Henry Wolff entered the Foreign Office, 


1846; was attached to the Legation at Flo- 
rence, 1852, where he served for a short time, 
acting as charge d'affaires. He was also at- 
tached in 1856 to the Earl of Westmoreland's 
special mission to Brussels. Was Public Secre- 
tary to the Lord High Commissioner of the 
Ionian Islands from 1859 to 1864, when those 
islands were ceded to the Greek Government. 
He was appointed Assistant PrivateSecretary to 
the Earl of Malmesbury (Foreign Secretary), 
February, 1858 ; Private Secretary to Sir 
Bulwer Lytton (Colonial Secretary), November, 
1858. Sat for Christchurch, February, 1874, 
to April, 1883, since which date he has repre- 
sented Portsmouth. He is the Chairman of 
the Western and Brazilian Telegraph Company. 


— 


ADDENDA. 


ANDERSON, Richard. Born at Dalkeith, 
N.B., Ist July, 1848 ; educated at Dal- 
keith Academy. ' 

Mr. Anderson attended classes at Edinburgh 
and Glasgow Universities. Gave attention to 
the subject of protecting buildings from light- 
ning, more especially in regard to the testing of 
lightning conductors from 1874. Published the 
following works :—** Coal, Oil, and Petroleum : 
their History and Manufacture" (Glasgow, 1871); 
“On the Origin of Petroleum” (Glasgow, 1872), 
“The Necessity fera Regular Inspection of 
Lightning Conductors" (London, 1878-1880), 
“Lightning Conductors : their History, Na- 
ture, and Mode of Application" (London, 1879), 
“Information about Lightning Conductors. " 


DVORAK, Vincenz. Born in Dusejov 
(Bohemia) in 1848. Visited in 1866 the 
University of Prague, where, in 1871, he 
became assistant to Professor Mach, and 
lecturer for Physics in 1874. In 1875 he 
was called to the University in. Agram as 
Professor. 

His first work related chiefly to Optics and 
Acoustics. Several of his experiments concern- 
ing acoustic attraction and repulsion, continued 
since the year 1875, led him to investigate the 
analogies between sound waves and electrical 
and magnetic phenomena. Similar experiments 
of Bjerkens, exhibited by the latter at the 
Paris Electrical Exhibition in 1881, and those 
of Stroh, shown in the Society of Telegraph 
Engineers in London, 1882, excited the greatest 
interest among scientific men, although they 
had as yet not found any application for prac- 
tical purposes. At the opening of the Vienna 
Exhibition in 1885 Dvóràk was requested to 
exhibit his apparatus which he had just com- 


in various journals. 


pleted tor the purpose of further experiments. 
The same was brought before the scientific 
world in a lecture delivered before the Austrian 
Society of Electricians in Vienna. This lecture 
was published in the ‘‘ Leitschrift des Elektro- 
technischen Vereins," 1884, Vol. II. Professor 
S. P. Thompson also described these experi- 
ments relating to Acousticsin Nature of Febru- 
ary, 1884, No. 746. Mr. W. H. Preece, who 
interested himself in the apparatus, took a 
art of the same to London, and exhibited 
1t before the Royal Society, and the Society 
of Telegraph Engineers. The experiments 
were intended to prove that the most 
varied phenomena of attraction-—repulsion and 
eurrent—could be imitated simply by means 
of vibrations of air. The theory that electricity 
and magnetism are only a peculiar vibratory 
condition of some medium would thus gain 
strength by analogy with mechanical illustra- 
tions. He also proved that the hitherto gener- 
ally accepted opinion concerning the electro- 
static action of flames is not tenable. 


TUNZELMANN, G. W. Von. Bornin Lon- 
don in 1856; educated at Elizabeth Col. 
lege, Guernsey ; matriculated at London 
University, and entered University Col. 
lege, London in 1873, where he studied 
mathematies and physies under Henrici, 
Clifford, and Carey Foster, in addition to 
other subjects taken up for general culture. 

In 1876 Mr. Tunzelmann took the exhibition 
given by the Clothworkers Company in che- 
mistry and physies at University College, 
and he then worked in the physical laboratory 
under Professor Foster until 1878, working also 
for a part of the time in Dr. Williamson's che- 
mical laboratory ; and in 1878 Mr. Tunzelmann 
took the scholarship given by Baroness Meyer 

De Rothschild for pure and applied mathe- 

matics at University College. In 1878 he took 

his degree as B.Sc., London University. From 

1876 to 1878 he acted as Dr. Henrici's assistant 

in mathematics. In 1877 he was elected a 

member of the London Mathematical Society 

and of the Lóndon Physical Society. In 1881 

he was asked by Professor Foster to undertake 

some experimental work he had in hand for the 

British Association, t.e., testing a method de- 

vised by him for obtaining the value of the 

ohm. The results are embodied in the British 

Association ‘‘ Report," and also appeared in 

The Electrician during 1881. In September, 

1881, he was appointed instructor in natural 

philosophy and astronomy on board Her Ma- 

jestys ship ''Britannia," training ship for 
cadets ; and in 1882 was appointed assistant 
examiner in magnetism and electricity to the 

Science and Art Department, South Kensing- 

ton. Since leaving college his time has been 

too much taken up with tutorial and examining 
work to give much opportunity for research. 

With regard to more or less popular and other 

papers designed to instruct others rather than 

containing new contributions to knowledge, he 
has contributed to ‘‘ Cassell’s Science for All,’ 

The Electrician, and recently to a new paper, The 

Science Monthly, besides letters and short notes 


+ - 


= 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


Memoranda. 


ADVERTISEMENTS.) ELECTRICIANS DIRECTORY. [i 


THE EASTERN TELEGRAPH COMPANY, 


- LIMITED. 


Chairman: 
JOHN PENDER, Esq., M.P. 
| Vice-Chairman : 
The Most Hon. the MARQUIS OF TWEEDDALE. 

Directors : 
GEORGE G. NICOL, Esq. Ä JOHN DENISON PENDER, Esq. 
Lord ALFRED PAGET. Lord SACKVILLE A. CECIL. 

Official Director: 
CHARLES W. STRONGE, Esq., C.B. 
Managing Director: 
Sir JAMES ANDERSON. 


Eastern Extension, Australasia & China Telegraph Co., 


LIMITED 
Chairman: 
JOHN PENDER, Esq., M.P. 
| Directors : 

Sir JAMES ANDERSON. ' Sir WILLIAM McARTHU R, K.C.M.G., 
FRANCIS A. BEVAN, Esq. M.P. 
CHARLES W. EARLE, Esq. The Most Hon. THE MARQUIS OF 
Sir THOMAS FAIRBAIRN, Bart. TWEEDDALE. 


The Right Hon. VISCOUNT MONCK. | GEORGE G. NICOL, Esq. 


Eastern and South African Telegraph Company 


Chairman: 
JOHN PENDER, Esq., M.P. 
Directors: 
Sir DANIEL GOOCH, Bart., M.P., JAMES PENDER, Esq. 


Alderman Sir LEOPOLD G. HEATH, K.C.B. 
Official Director : 
CHARLES W. STRONGE, Esq., C.B. 
Managing Director: 
Sir JAMES ANDERSON. 


ii] ELECTRICIANS’ DIRECTORY. [ ADVERTISEMENTS. 


THE EASTERN TELEGRAPH COMPANY, 


LIMITED. 


TELEGRAMS OAN BE SENT FROM THE COMPANY'S OFFICES, 


Il, OLD BROAD STREET; 8, LEADENHALL STREET; 
3, GREAT TOWER STREET, LONDON, E.C. 


| LIVERPOOL: 
H5, Exchange Buildings, 


MANCHESTER: 
20, Brown Street, 


GLASGOW: 
3 and 5, Royal Bank Place, 


AND 


FROM ANY POSTAL STATION IN GREAT BRITAIN & IRELAND 


When not given in at the Company’s Offices, Telegrams should be directed 


| “VIA EASTERN,” 
these words being signalled by the Postal Authorities Free of Charge, 


Books of Forms, Tariffs, &c., forwarded Post Free on Application to the Company's Chief 
Offices, 66, Old Broad Street, London, E.C. | 


By Order, 
GEORGE DRAPER, 


Secretary. 
January lst, 1885] 


"Y 


ADVERTISEMENTS. | ELECTRICIANS’ DIRECTORY. fiii. 


Rate per Word from any Station in the United Kingdom. 


s. d. 
TO EGYPT—ALEXANDRIA 1 7 
» » 1st Region, including CAIRO, SUEZ, &OCANALSTATIONS 1 10 
» » 2nd  ,, PPER EGYPT) .. - sdi 2 0 
» 3rd = DAN) 2 3 
55 CYPRUS—ALL STATIONS . я 1 7 
» SOUAKIN Tt - 2 6 
» DJEDDAH i 3 9 
„ ADEN and PERIM .. 3 9 
» AFRICA—ZANZIBAR 7 9 
» » MOZAMBIQUE and DELAGOA BAY... 8 10 
» » NATAL, DURBAN is 8 9 
» » OTHER PLACES . 8 11 
» » CAPE COLONY, GRIQUALAND WEST, & ORANGE 
FREE STATE . - 8 11 
» TRANSVAAL .. 9 1 
» INDIA—BOMBAY, CALCUTTA, and MADRAS . 4 7 
Уз i OTHER STATIONS WEST of CHITTAGON a 4 7 
» » STATIONS EAST of CHITTAGONG . T 4 10 
» » RANGOON and BRITISH pe vid PENANG* . 7 4 
» PERSIA vid MALTA . er = 2 5 
» INDIA 5 9 
5 NATIVE BURMAH .. e ds 5 1 
» " viá PENANG ... 7 6 
- CEYLON ^ "s SN - 4 10 
» PENANG ‚57 
» MALACCA 6 3 
» SINGAPORE ... 6 5 
„ COCHIN CHINA E т 3 
» ANNAM—THUAN-AN 8 1 
» TONQUIN—HAIPHONG, бе. 8 6 
» SIAM—ALL STATIONS 7 9 
» CHINA—HONG KONG, AMOY, FOOCHOW, SHANGHAI, and 
GUTZLAFF е 8 4 
» 3 CANTON and MACAO .. ei E n er 8 9 
» j OTHER STATIONS П. EN bes b .. 10 0 
» MANILA wa - Ss er n .. 10 0 
» JAPAN—ALL STATIONS .. ы i жє 12 2 
» JAVA and SUMATRA—ALL STATIONS .. = aoe t 6 10 
„ AUSTRALASIA—SOUTH AUSTRALIA ... d уы .. 10 8 
» » WEST AUSTRALIA .. . .. x . 10 8 
» » VICTORIA nos 2 .. 10 8 
э 9) NEW SOUTH WALES.. bis Fes ... 10 10 
» » TASMANIA es ys ds .. 10 8 
» » QUEENSLAND .... $c: d - .. 10 10 
NEW ZEALAND ue en sis ЮЕ Р = .. 1110 


PPP 


* When Indian Government Burmese land lines are mot working well. 
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Telegrams sent from Postal Stations should be directed “VIA EASTERN.” 


THE EASTERN TELEGRAPH COMPANY, 


LIMITED. 


Tariff for Messages to Madeira, St. Vincent, and South America 


from any Station in Great Britain and Ireland :— 


Per Word. 
£ s. d. 
TO MADEIRA  .. .0 1 7 
» CANARY ISLANDS .. .0 1 74 
„ CAPE DE VERDE ISLANDS ST. "VINCENT . .04 0 
» ST. JAGO | 0 411 
М SOUTH AFRICA, viá MADEIRA—All places when Telegram posted 
direct to destination.. 0 8 
Э E 5 5 5 CAPE COLONY and GRIQUA- 
| LAND 0 10 
- T » з у; NATAL, and ORAN GE FREE 
STATE Ga .023 0 
is 5 „ viá ST. VINCENT—-All places when Telegram posted 
direct to destination.. ..0 4 1 
- j - 5 T CAPE COLONY s 0 4 3 
ў 5 Уз ^ NATAL, and ORANGE FREE 
» STATE ..0.4 5 
n BRAZIL —Stations N orth of Rio de J aneiro—PERN. AMBUCO ...0 9 0 
» » » » » PARA 013 7 
5 » is * 5 RIO DE JANEIRO 0 910 
5 5 = M OTHER STATIONS O 9 10 
5 South ALL STATIONS ... 0 10 8 
m URÜGUAY— MONTE VIDEO and ALL OTHER STATIONS... 011 1 
» ARGENTINE REPUBLIC—BUENOS AYRES and ALL OTHER 
STATIONS .010 O 
„ CHILI—VALPARAISO and ALL OTHER STATIONS... .010 8 
» PERU-—IQUIQUE  .. г: . 0 13 8 
» » ARICA and TACNA .015 2 
5; M MOLLENDO, ISLAY, PUNO, and d AREQUIPA . 016 9 
S LIMA and CALLAO e .019 8 
С BOLIVIA, ANTOFAGASTA 4.013 8 


messenger, or posted to destination. 


Messages for the Cape of Good Hope. 


When Mail Steamers are advertised to call at Madeira or St. Vincent, Messages 
for South Africa can be accepted and forwarded by post to Cape Town for onward 
transmission to the nearest Colonial Telegraph Office, whence they are delivered by 


Telegrams are, however, generally sént direct 


by the Eastern and South African Company's Cable, the tariff by which Route is 
given on the previous page. 
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Telegrams sent from Postal Stations should be directed “VIA EASTERN.” 


EASTERN TELEGRAPH COMPANY, LIMITED. 


TARIFF FOR EUROPEAN TELEGRAMS FROM GREAT BRITAIN, Рег Word. 
TO ALGERIA and TUNIS, viá MALTA M Ts .£0 1 0 
» FRANCE and CORSICA RR TE ч = s 
» GIBRALTAR. By direct Cable 
» TRIPOLI n 
» ITALY and SARDINIA, vid MALTA 
» MALTA. By direct Cable ... А 
» PORTUGAL, By direct Cable ... 
» SPAIN, viá VIGO. Ву direct Cable 


6 
3 9) vid, GIBRALTAR 
» GREECE, Mainland, viá MALTA and ZANTE 3 
»  » CORFU 2 


» is ZANTE, ITHACA,S SPEZZIA, HYDRA, CEPHALONIA, 
ora TA MAURA, TINOS, ANDROS, & KYTHN OS 


YRA 
ў TURKEY db vid MALTA and ZANTE . 


oooooo ooooooooo°o°o 
pem ры кы эмр et bel = bt OOOO Oe о м 
00 
tor 


4 
5 
Б} 
js РЕ Inland) .. 8 
" i HODES, MITYLEN E, and SAMOS.. 7 
» 5 CRETE ^ 8 
» К" SCIO (CHIOS) . 31 
Postage from Portugal to Places out of Europe ... Os. 10d. 
Ditto Malta ditto (except to Tripoli) ls. 64d. 
Ditto Gibraltar or Morocco . Free. 
Ditto Gibraltar to other places out of Europe .. ls 6d. 


TELEGRAMS FOR TURKEY.—Messages are accepted for transmission at the 
single word tariff, by any of the following routes :— 


1. Vid Gibraltar, Malta, Alexandria, Syra, Tenedos, and Constantinople. 
2. Ditto ditto and Elarich. 
3. Ditto ditto Bombay and Fao. 
From LONDON. Route 1. | Route 2. | Route 3. 


Per word. | Per word. | Per word. 


TO CRETE (all Stations) and RHODES ..|£0 111|£0 2 8|£0 5 7 
» TURKEY IN EUROPE and ISLANDS; 0 2 0| 02 8| 0 5 7 
» TURKEY IN ASIA (Ist Region) | 0 2 3| 0 2 3| 0 5 2 
УЗ Ditto | (2nd ditto) 0 2 5,0 


Messages for Greece and Turkey by the Eastern Company’s Levantine Cables are 
also accepted at all the Postal Stations, if ordered “Vid TRIESTE-ZANTE” or Vid 
ZANTE DIRECT,” at the following rates from London or the Provinces :— 


GREECE—MAINLAND and TURKEY—SEAPORTS 0 104 
po 74 2 INLAND d 5 
POROS И CHIO .. .. 0 8 
» SAMOS,RHODES, | i4 
, CORFU .  ..0 7 and MITYLENE 
| | И CYPRUS 1 01 
„ OTHER ISLANDS 0 81)  , CRETE , 1 i 
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THE DIRECT UNITED STATES CABLE 
COMPANY, LIMITED. 


Direct Cable Route for Telegrams 


New York, Boston, Philadelphia, Baltimore, St. Louis, 
Chicago, San Francisco, New Orleans, Montreal, 
Quebec, Toronto, 


And all places in the United States of America, Canada, West 
Indies, and Central and South America. 


RATE TO NEW YORK AND CANADA, 
1/S per word. 


For rates to other places, and further particulars, apply at the Company’s Offices. 


THE NAME OF THE PLACE, FROM WHICH MESSAGES ORIGINATE, 
IS TRANSMITTED FREE OF CHARGE. 


HEAD STATIONS 


(Always Open.) LIVERPOOL ... 06, EXCHANGE BUILDINGS. 


LONDON ....... .. 34, THROGMORTON STREET, E.C. 
NEW YORK ... 40, BROADWAY. 


South Sea House (adjoining the “* Baltic ”), Thread- 
BRANCH STATIONS needle Street, E.C. 
IN LONDON. East India Avenue, Leadenhall Street, E.C. 
The Commercial Sale Rooms, Mincing Lane, E.C. 


To save time, the Public in LONDON, LIVERPOOL and NEW 
YORK are recommended to hand in their Telegrams at the Company's Stations, 
as above, where receipts are given for the amounts charged. 


Telegrams for this Company's Cables handed. in at Postal Telegraph Offices, 
must be marked “Viá DIRECT CABLE.” This instruction is signalled free 


of charge. 
J. W. FULLER, Secretary and Traffic Manager. 


General Offices, 52, Old Broad Street, London, E.C. 
24th December, 1884. 
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ANGLO- AMERICAN “TELEGRAPH (0, 


LIMITED. 
In connection with the extensive Systems of 


The WESTERN UNION TELEGRAPH CO. of AMERICA, and The 
|. GREAT NORTH-WESTERN CO. of CANADA. 


FOUR DIRECT CABLE ROUTES 
Between EUROPE and AMERICA, via Valentis, 
Ireland, and via Brest, Franco. 


Telegrams accepted at any Postal Telegraph Station in the United Kingdom, or at 
the Company's Offices, 


No. 23, THROGMORTON STREET, LONDON, E.C. 
No. Al, THE EXCHANGE LIVERPOOL, 


At which Senders, in order to save time, should hand their messages direct to 
the Company. ' 


RATE TO NEW YORK AND CANADA, 
1/8 per word. | 


The name of the place from which Messages originate will de trans- 
mitted free of charge. 


Rates to other places and further particulars may be obtained at the following 
Offices and Agencies of the Company :— 


LONDON .............................. No. 23, THROGMORTON STREET. 
LIVERPOOL............................ No. Al, THE EXCHANGE. 
MANCHESTER ..................... No. 20, BRowN STREET. 
GLASGOW................ enm No. 59, Sr. VINCENT STREET. 
PAR ID isis No. 28, RUE CAUMARTIN. 
T. H. WELLS. 
Secrelary. 


General Offices of the Company, 26, Old Broad Street, 
London, E.C. 
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ELECTRICAL POWER STORAGE (0, 


LIMITED. 


Offices: 4, Great Winchester Street, E.C. Works : Millwall, E. 


TELEPHONE NUMBERS— | 
Office, 338; Works, 5,116. Registered telegraphic address, “Storage,” London. 


SOLE MANUFACTURERS OF THE 


“E.P.S” ACCUMULATORS 


лла 


(Faure, Sellon, Swan, Volkmar, and other Patents) 


FOR ELECTRIO LIGHTING ON ARC OR INCANDESCENT 
SYSTEM, OR FOR MOTIVE POWER. 


THESE ARE THE ONLY ACCUMULATORS WHICH HAVE BEEN DEVELOPED 
FROM THE EXPERIENCE OF THREE YEARS’ PRACTICAL WORKING. 


MANUFACTURERS OF 
ELECTRICAL TRAM-CARS AND LAUNCHES, driven by 
specially designed accumulators, and RECKENZAUN’S 
PATENT MOTORS AND GEARING; also ELEC- 
TRICAL HOISTS, MAIN DISTRIBUTING SWITCH- 
BOARDS, ELECTRO- MAGNETIC, AMMETER, and 
other SWITCHES. 


ELECTRIC LIGHTING FOR BALLS, DINNER — &. 


INSTRUMENTS CALIBRATED. 
TESTS AND REPORTS MADE OF DYNAMOS, 
LAMPS, AND ELECTRICAL APPARATUS. 


CONTRACTORS | 
FOR COMPLETE INSTALLATIONS OF THE ELECTRIC LIGHT 
ON THE MOST APPROVED SYSTEMS. 
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THE LONDON ELECTRIC WIRE 
COMPANY, 


ANCHOR WORKS, PLAYHOUSE YARD, 
Golden Lane, London, E.C. 
(Late of Wenlock Buildings, Ironmonger Row, E.C.) 


MANUFACTURERS OF 


COVERED WIRES OF ALL 
DESCRIPTIONS, 


FOR 


Electrical Instruments, Dynamo Machines, Bell, 
House, and Telephone Work, «e. 


FANCY PARAFFINED WIRES AND CABLES. 


Specially prepared for Telephone and other 
indoor connections. 


Wires and Cords of various Insulations for Electric 
Light Branch Circuits, Leading Lines, &o., dc. 


Contractors to the principal Government Departments, 
and Electric Light and Telephone Companies. 
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J. H. GREENHILL, 


Electrical and Mechanical Engineer, 
NEW KING STREET, BELFAST. 


MANUFACTURER OF 


DYNAMO MACHINES 


Arc or Incandescent Lighting (series shunt or 
compound); and of a capacity from 5 to 500 
Lamps, of 20 candle-power. 
Complete Installations of the Electric Light 
fitted on most moderate terms. 


The following Firms have been supplied by J. H. GREEN BIER 
with Permanent Plant :— 


Mossrs. FURLONG, Cork. 
» » Fermoy. 
„ HALL & CO. Cork. 
A. R. WALKER, Esq., Newry. 
Messrs. GUINNESS, SON & CO., Dublin (two installations). 
„ HARLAND& WOLFF, Belfast (eight installations), 
„ 2. & W. CARMICHAEL, Belfast. 
„ W.J.SHAW & SONS, Limerick (three installations). 
" OBRIEN BROS., Cork (two installations). 
„ 3J.& T. M. GREEVES, Belfast (two installations). 
„ J. BANNATYNE & SONS, Limerick. 
„ MATTERSON & SONS, Limerick. 
INDUSTRIAL SCHOOLS, Belfast. 


GREENHILL SCHOOLS, Belfast(two installations) 
_ AND SEVERAL ON ORDER, 
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FELTEN & CUILLEAUME, 


TELEGRAPH ENGINEERS, WIRE DRAWERS, 
GALVANIZERS, &o. 


Carlswerk, Mulheim-on-Rhine, near Cologne, 
| - GERMANY. 


W. F. DENNIS & CO., Sole Agents, 
101, LEADENHALL STREET, LONDON, E.C., 


AND 


28, STRAND STREET, LIVERPOOL. 


REGISTERED 


TRADE MARK. e T Kor 


MANUFACTURERS OF 


Telegraph Wire (to any Specification). 

Telephone Wire (Galvanized, Patent Cast Steel, Manga- 
nese Bronze, &c.) 

Covered Wires, for Telephones and Electric Lighting. 

Gutta Percha and India Rubber Cores. 

Telegraph and Telephone Cables (Anti-Induction). 


Lead Covered Cables (for Electric Lighting, Transmitting 
Power, &c.) 


Torpedo and Field Telegraph Cables. 
Cables for Blasting Purposes. 

Dynamo Machine Wires. 

Iron and Steel Wire of every description. 
Wire Ropes and Hawsers. 

Fencing Wire, Strand, &c., &c. 


xii.] ELECTRICIANS' DIRECTORY. [ADVERTISEMENTS. 


CHEMICALS 


FOR 


Electrical and other purposes. 


ALLENS SALTS FOR BIOHROMATE BATTERIES, READY FOR USE 
WITHOUT ANY ADMIXTURE OF AOID. 
SALAMMONIACO IN ALL FORMS. 


Manganeso of description ; Bichroma en et ae Stone ; Mercury, and 
168 ана" Nitric and Sulphurio Acids ; ri all forms of metal and oxides; 
Nitrate of Soda ; , «0. 


SPECIAL FORMULZ PREPARED. 


PRICES AND SAMPLES ON APPLICATION. 


FRED* ALLEN € SONS, 
отих Chemical Works, 


UPPER NORTH STREET, POPLAR, 
LONDON, E. 


EMPIRE GARBONS 


ARE THE BEST FOR ALL SYSTEMS OF ELECTRIC LIGHTING. 


Absolutely Straight and Uniform. 
Pleasant white Light. 

Good Arcing Qualities. 

Low Cost. 


11 mm. SOLID 22d. per foot, or £9 7s. 6d. per 1,000 feet. 
11 mm. CORED 5d. per foot. or S11 5s. Od. per 1,000 feet. 
OTHER SIZES AT PROPORTIONATE RATES. 


ANY SIZE OR SHAPE MADE TO ORDER. 


BELFAST ELECTRIG APPLIANCES CO., LTD., 
27, Chichester Street, Belfast. 


AN 


IN. 
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JOHNSON & PHILLIPS, 


Telegraph Engineers and Electricians, 


CONTRACTORS TO H.M. POST OFFICE, INDIA OFFICE, 
WAR OFFICE, THE ADMIRALTY, AND OTHER GOVERNMENT DEPARTMENTS. 


CABLE MACHINERY : 
Designe 1 and constructed for making, laying, and maintaining Telegraph Cables, and 
for the complete Equipment of Cable Factories and Vessels. 

CABLE GEAR: 
Iron and Steel Buoys, Grapnels, Centipedes, Creepers, Mushrooms, Sinkers, Cable 
Tanks and Drums, Splicing and Jointing Tools, &c., &c. 

SOUNDING MACHINES: 

| Steam and Hand Wire Sounding Machines for deep and shallow water. 

CABLES: | 
Submarine, Subterranean, Aérial, Torpedo, Field and Electric Light Cables. 

INSULATED WIRES: 
Vuleanised India-rubber, Gutta-percha, Silk and Cotton covered Wires in all gauges, 
taped, braided, or protected with lead. 

LAND LINE MATERIAL: 


Poles: Wrought Iron and gis osite Poles of various kinds; House-top Poles and 
fittings for Telegraph or Telephone Lines. 


Insulators: Jounson & PHILLIPS Patent Fluid Insulators, and all kinds of the 
ordinary form. 


Wire: Iron and Steel Wires of all gauges; Insulated Wires of every description. 
Estimates given for Complete Telegraph Lines and Fittings for Stations. 
TELEPHONE MATERIAL: | 
Complete Fittings for Telephone Exchanges. 


BATTERIES: 
Sole makers of Hıccıns’ Patent Bichromate and Cascade Batteries; the Leclanché ; 
Grevity, &c. ; Zinc and Carbon Battery Plates. 


INSTRUMENTS: 
Morse, Needle, Bells, Galvanometers, and other Testing Instruments. 


ELECTRIC LIGHT: 
Dynamo Machines, Lamps, Switches, Keys, Carbon Rods, &c., &c., dic. 
Estimates given for Complete Systems of Electric Lighting. 


OARBONS: 
Carbon Plates and Rods of every description, black or coppered. 


LIGHTNING CONDUCTORS: 
Lightning Conductors of the most approved types. 


OFFICHS: 


14, Union Court, Old Broad Street, London, E. C. 


Works :—CHARLTON, KENT. 


Telegraphic Address :—“ JUNO,” LONDON. Telephone No. 1,010. 


PRIVATE WIRE, CITY OFFICES TO WORKS. 
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CHARLES LEVER, 
Hilectric Light Engineer, 


BOWDON, CHESHIRE. 


LONDON OFFICE: $87, EUSTON ROAD, N.W. 


PATENTEE of the '* LEVER " SYSTEM of ELECTRIC ARC LIGHTING. 


Awarded Government Diploma of Honour Great International 
Fisheries Exhibition, London, 1888. 


THE "LEVER" [8 ARC LAMP. 

2 С | " 
The 'Lever" Aro E y. The “Lever” Aro 
Lamp is acknowledged Lamp is constructed 


by the Scientific and 
Daily Press to be the 
Cheapest, Simplest, 
and most reliable Arc 
Lamp yet invented. 
Full particulars and 


estimates sent free on f 


application. 
Estimates given for 
Complete Installations 
on either the Arc or 
Incandescent systems, 
and a GUARANTEE 
GIVEN WITH EVERY 
ESTIMATE. 


NorEe.——The ‘‘ Lever” 
System of Electric Arc 
Lighting is protected by 
patents Nos. 5,599 (1881), 
2,092 (1882), 1,198 (1883), 
8,443 (1884), 11,501 (1884), 
and is the only practicable 
system of Electric Arc Light- 
ing on the shunt principle. 


to work from -serios 
wound, or any other 
type of Continuous 
Current Dynamo, or 
from Alternating Cur- 
rent Machines, 


Lamps provided 
with New Patent 
Automatic “Cut-Out” 
arrangement when 80 

specified, 


For particulars relating 
to the United States, 
French, Belgian, and 
Canadian Patents, apply 
to BOWDON, CHE 
SHIRE, where all com- 
munications should be 
addressed. 


THE “LEVER™ ALTERNATING CURRENT DYNAMO, 


For Arc or Incandescent Lighting, or both combined. 


ETA 


- — — 
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JOHN LAVENDER, M.S.T.E, 


(Late of the Postal Telegraphs) 


Telegraph Engineer & Electrician, 
Office : 
CATHERINE CHAMBERS, Il, TODD STREET, MANCHESTER. 


LIGHTNING CONDUCTORS, 
ELECTRIC BELLS, | 
SPEAKING TUBES, &c, Sec. 


REFERENCES TO GOVERNMENT OFFICES, CORPORATIONS, 
LEADING RAILWAY AND HOTEL COMPANIES, MANUFAC- 
TURERS, AND OWNERS OF PRIVATE MANSIONS. 


N nn nn © 


ALL WORK GUARANTEED. 


GHANDLER’S PATENT HIGH-SPEED EXPANSION ENGINES 


From 44 to 8-inch Oylinders | (SINGLE OR DOUBLE) 12 to 20 Brake Н.Р, 
For Driving DYNAMOS Direct up to 1,200 revs. per min. 
Power is transmitted by means of a Flexible 


Coupling, which is perfect in its action, extremely 
simple and silent. ! 


The oil does not pass away 
with the exhaust steam, as in 
BE 0 oe A other engines, but is re- 
N SE Eus tained in the crank box. 

Г N 


x 
1 
S 


F. D. B U M S T El D, 
Cannock Chase Foundry and Engine Works, 
 KEDNESFORD, STAFFORDSHIRE. 
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THE SCHOOL OF 
Submarine Telegraphp and Electrical Engineering. 


ESTABLISHED IN 1888. 


12, PRINCES STREET, HANOVER SQUARE, LONDON, W. 


MANAGERS: 
WM. N. TIDDY, M.S.T.E. 


WM. LANT CARPENTER, B.A., B.Sc., F.C.S., 
Member of the Physical Society of London, Author of “ Energy in Nature,” de. 


This establishment is not only the largest Electrical Engineering School, but it is also the 
only one in which a lengthened experience of the difficulties and requirements of an effective 
course of tuition and training has led to success, in supplying capable men in every branch of 
applied Electricity. Since the opening of the School nearly 4,000 pupils have passed through 

e course, 


NATURE OF THE TRAINING AND STUDIES. 


In reference to the nature of the Training and Studies, the PRACTICAL portion of the 
course includes tuition and daily practice in the SYSTEMS or TELEGRAPHY generally employed, 
and particularly in Submarine Telegraphy ; also in the various SYSTEMS OF ELEOTRIO LIGHTING, 
including the management of PRIME OTORS, ARC, and INCANDESCENT LAMPS, ACCUMU- 
LATORS, &c.; and, lastly, in the various applications of TELEPHONY which have been carried 
into practice. The THEORETICAL portion, embodied in Lectures delivered by competent 
tutors to the various classes through which the students successively pass, embraces the 
following subjects :— 


MATHEMATIOS, | m relation to | ТЕЕ THEORY OF ELECTRIC LIGHTING BY 
rela MEANS OF ARC AND INCANDESCENT 
GENERAL FHYMIUM and | Electricity. LAMPS (including the Principles of their 
CHEMISTRY. Construction). 
THE GENERAL DOCTRINE OP ENERGY. THE THEORY AND DETAILS OP CONSTRUC- 
TION OP THE VARIOUS FORMS OF 
GAS AND OTHER MOTORS. SECONDARY BATTERIES OR ACCUMU- 
ELECTRO-STATICS, ELECTRO-DYNAMICS. LATORS. 


THE RELATIONS BETWEEN MAGNETISM AND | THE THEORY OF THE TELEPHONE AND 


ELECTRICITY (including the Theory of, and e 
: TESTING AND LOCALISING FAULTS IN 
mode of constructing, Dynamo and Magneto- ELECTRIC CIRCUITS. 


Electric Machines). ENGINEERING FORMULAE, &c., &с. 
The Pupils are divided into two classes—the Elementary and Advanced. Candidates 


wishing at once to enter the Advanced Class will be required to pass a preliminary Examination ; 
otherwise they will have first to qualify themselves in the Elementary Clase, á 


Examinations held, and Certificates granted for immediate service. 


Home, Foreign, and Submarine Telegraph Companies, ErEorRI0 Licht and TELEPHONE 
Companies supplied with thoroughly efficient officers, on application to the Secretary. 


Every facility provided—including Private Rooms, high Professional advice, and the use of 
all necessary Instruments—for investigating and working out Improvements and Inventions such 
as may occur to Students, and to the ingenious generally, both within and without the School. 
For the want of such facilities much time and money have frequently been expended in futile 
directions; whilst, on the other hand, valuable ideas have often been neglected, and the results 
of ingenuity lost to their authors. 


Further information can be obtained on application to the SECRETARY. 
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PRIMERS OF ELECTRICITY. 
By Prof. E. J. HOUSTON. 
TO BE OBTAINED OF ALL NEWSACENTS AND BOOKSELLERS. 


PRICE : 
ONE PENNY each; or, in thick Paper Covers, ONE SHILLING 
the set of Twenty-six. 


No. К. №. 

1. Аре Lights. 15. Electric Motors. 

2. Ineandescent Lights. 16. The Transmission of 
| 
| 


3. Dynamo-Electric Machines. Energy. 
4. Voltaic Batteries. ‚ 17. The Lightning Rod. 
5. Electric Circuits. . 18. The Galvanometer. 
6. Effects of an Electric Current. | 19. Electric Measurements of 
: Minute Times. 
7. Magnetism. 
i 20. Electric Clocks. 
S: electro Magnetism: 21. Synchronous Multiplex Tele 
9. Electricity produced by MXN 7 
Friction. 22, Electric Arc Lamps. 
10. The Telephone. 23. The Ruhmkorff Induction 
11. The Microphone. Coil. 
12. The Storage Battery. 24. The Jablochkoff Candle. 
13. The Electric Telegraph. 25. Sources of Electricity. 
14. Electro-Metallurgy. 26. Galvanometer Constants. 


These Primers are intended to convey a popular yet accurate 
description of Electrical Apparatus to those who have not 
received a technical Training. Many thousands of these 
Primers were sold at the Philadelphia Exhibition, and it is 
hoped that they will find equal favour with the British Public. 


Published at "THE ELECTRICIAN” Office, 1, Salisbury Court, Fleet 
Street, London, E.C. 


—— eee ——————— 
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nn LE rm nd 
NOW READY. 


GROMPTON’S ELECTRICIANS’ NOTE BOOK_FOR 1885. 
PRICE 3s. 


— 
CONTAINING: 
Tables Relating to Electric Light Leads, Hours of Lighting, &c. 


Perforated Pages for Engagements. 
(The perforated portion is torn out when the Engagement is concluded. 


Diary for 1885. Monthly Cash Accounts. Memoranda. 


Published at "THE ELECTRICIAN” Office, 1, Salisbury Court, E.C. 
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R. E. CROMPTON € CO., 


Electric Light Engineers, 
Mansion House Buildings, LONDON, & Arc Works, CHELMSFORD. 


MANUFACTURERS OF 
Dynamo Machines, Are Lamps, 
Switches, Plain and Ornamental Fittings, 


Current and Potential Indicators, 
AND ALL ACCESSORIES TO ELECTRIC LIGHTING. 


PRICES OF FAST AND SLOW SPEED “CROMPTON ” 


DYNAMOS. 
QUICK SPEED. SLOW SPEED. 
No. of No. E.M.F. 
Mark. 60 watt of n 1.H.-P._ 
. Арргох . Approx. lamps. | watts. Volts. 
Price eva. Price. б: 


PRICE LIST OF “СЕОМРТОМ” SLOW SPEED DYNAMOS. 


Combined on one bedplate with ** Willans " Compound Engines. 


Furt Loap For CoN- 
тіхгосх Run. 


PRICES. 
H.-P. | E.M.F. | 


re- 


Mark. jube ene in 
quired. | volts. 


Revolutions. 


| 
r 60 watt "uel Gover- |. Set 
к Lamps. Engine. | позз,  Dynamos complete. 

2 | 2,000 33 800 | 44 52 | £50 | £10 | £70 | £140 
а 4,000 66 | 800 8} 52 60 10 112 194 
6 6000 | 100 800 | 12% | 105 85 15 | 150 262 
10 | 10,000 | 166 700 | 21. | 105 | 120 15 | 230 | 380 
10 | 10, 166 00 | 21 ^ 8 | 220 20 | 300 560 
15 15,000 | 250 600 | 30 105 | 220 20 | 300 560 
20 20,000 | 333 550 | 40 105 | 220 20 | 350 610 


“ Tower,” * Brotherhood,” Parsons," or other high speed Engines can be supplied 
instead of “ Willans.” Prices on application. 
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THE NEW “CROMPTON” DYNAMO-ELECTRIC MACHINE. 


The “Crompton” Machine is now on sale and has been supplied in 
various sizes. This machine is a great improvement on all previous manu- 
factures, and is extremely economical in working. The following is a short 
description of the “ Crompton " machine :—The field magnets are of the very softest 
Swedish wrought iron. The armature is of a single elongated ring of the Gramme 
type. The coils are wound upon an iron core made up of discs of very thin soft iron 
fixed upon a central spindle by means of short arms which are dovetailed into 
notches cut in the inner circumference of the discs. Gaps are left at intervals 
between the discs for the purpose of ventilation. The coils consist of single loops 
of copper of square section, and are confined in their places by external straps of 
brass wire. The magnetic field is of exceptional power, consequently there is hardly 
any lead, and absolutely no'sparking at the brushes, which, in consequence, will wear 
without adjustment for months together. Trials carefully carried out with these 
machines have shown that 90 per cent. of the mechanical power applied is given off 
in the external circuit. 
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R. E. CROMPTON & Co., London and Chelmsford. 
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KAPP AND CROMPTON'S PATENT m AND POTENTIAL 
INDICATORS. 


These Instruments are Galvanometers in which a delicately-suspended or 
jewel-pivotted magnetic needle indicates, by the deflection from its zero position, 
what strength of current is flowing through an electric circuit, or what difference 
of potential exists between any two of its points. In ordinary Galvanometers a 
spring or a permanent steel magnet is employed, which tends to keep the magnetic 
needle in its zero position, whilst the current in being led through coils round the 
needle tends to deflect it from that position, the deflection being a measure of the 
current. But it is well known that springs and so-called permanent, magnets are 
liable to changes, and, therefore, frequent re-calibration of the instruments hitherto 
used has been found necessary. In the Patent Current and Potential Indicators 
this defect is completely removed, the permanent magnets being here replaced by 
Electro-Magnets, which become excited by the very current which is to be 
measured. The dials of these Indicators are divided directly into amperes or volts, 
and thus current or electromotive force can be read off without the necessity of 
multiplying the degrees of deflection by a troublesome and constantly varying co- 
efficient of calibration. Every Indicator is carefully calibrated by comparison with 
standard instruments, and the scale is then engraved, and remains correct for ever. 

The Current Indicators show not only the strength, but also the direction of the 
current. They are made with double needles suspended with a sapphire cap on an 
iridium point, or with a single needle pivotted in jewels. The strength of 
magnetism in the pivotted or suspended needles has no influence on the deflection, 
and for alternating currents a soft iron needle is used instead of the magnetised steel 
needle. Each Current Indicator is supplied with a flexible clip and twin cable with 
terminal screws. 

The Potential Indicators are provided with a proportionate resistance and key, 
thus making the same instrument suitable for high and low electromotive forces. 
They also show by the position of the handle of the commutator which is the 
positive terminal. 


PRICES (INCLUDING HANDSOME OUTER CASE). 


Current Indicators. Potential Indicators. 
10 to 100 amperes (suspended needle)... £6 6 : 1 to 125 volts, or 2 to 250 volts  ...... £10 10 0 
16 ,, 150 » y y Q | Extra Resistances, in Handsome Ma- 
25,250 ,, (suspended or pivot. hogany Box, for higher potentials. 3 3 0 
ted needle) ............ eee 8 8 0 | Combined Low Reading Current and 
Д,, 40, or 10 to 100, or 15 to 150 Potential Indicators. 
amperes ( pivotted needle). 7 7 0 | ‘2 105 amperes, or `1 to 10 volts ...... £10 10 0 
5 ,, 600 amperes | ...... eee enero 15 15 0 | '1,, 2'5 amperes, or ‘2 to 25 volts . 10 10 0 


R. E. CROMPTON & CO., London & Chelmsford. 
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ELECTRIC LIGHT LEADS, GUTTA PERCHA, 
INDIA RUBBER. 


Compound Braided Cotton, Silk Covered Wires. 


PHILLIPS BROS., 


Glectrical Wire Manufacturers, 


THE LEA TELEGRAPH WORKS, 
HACKNEY WICK, 
LONDON, E. 


LATE OF 


MACKINTOSH LANE, HOMERTON. 


ESTABLISHED 1870.] 


Special Wires for Dynamo Machines. 


"SdUrerT JUOOSOPUPOUT 107 SAIT M, TeToode 


PHILLIPS BROS.’ Patent Non-Inflammable 
Insulation for Electric Light Leads. 


GERMAN SILVER WIRES FOR HIGH RESISTANCES. 
FLEXIBLE CORDS, TELEPHONE WIRES, &c. 
Multiple, Aerial, and Subterranean Cable Wires to any Specification. 


SILVER MEDAL INTERNATIONAL EXHIBITION, 1882. 


CONTRACTORS то тнк PRINCIPAL GOVERNMENT DEPARTMENTS 
AND ELECTRIC LIGHT anp TELEPHONE COMPANIES, 
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TEE ELECTRICAL ENGINEER, 


A Journal of Glectrical Engineering, 


WITH WHICH IS INCORPORATED 


ELECTRIC LIGHT” 


The Journal of Electric Lighting. 


This Journal has been established for the purpose of supplying the latest 
information on Electrical Engineering questions, and, as far as possible, to give 
some account of each improvement in Electric Lighting as it may be introduced ; 
to chronicle the progress which the Light is making, both in public and in 
private ; and to afford, in original articles, that class of practical Electrical 
Engineering information not so easily gathered from texts books on the 
applications of electricity to modern purposes. 


r——— — ic ые 


Besides a large and regularly increasing list of Subscribers, copies 
of the Journal are forwarded each month to the principal Institutes, 
Clubs, Reading Rooms, Corporations, Companies, &c. 


Published Monthly—Price 3d. 


Annual Subscription post free—the United Kingdom, 3s. 6d. ; Abroad, 4s. 


For terms for Advertisements, &c., apply to 


Mr. E. BEAUMONT, 43, Imperial Buildings, 
LUDGATE CIRCUS, E.C. 


Publishing and Editorial Offices: 


43, IMPERIAL BUILDINGS, LUDGATE CIRCUS, 


| LONDON, E.C. 
Wholesale Agent—E. W. ALLEN, 1, Ave Maria Lane, London, E.C. 
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BELFAST? ARC LAMP. 

The Cheapest and Simplest | Тһе Cheapest and Simplest 
Are Lamp extant. Arc Lamp extant. 

No Clockwork. PerfectlyAutomatic 

No Fluids. Positive Feed. 

No Plungers. Burn inany position 

No Dashpots. - Light Weight. 

No Rod Cleaning. і | Adjustment Simple 

Easily adapted to be used at "==" Easily adapted to be used at 

any candle-power. P 5 5 9, any candle-power. 


THE BELFAST ELECTRIC APPLIANCES 00., LIMITED. 
27, CHICHESTER STREET, BELFAST. 


| JAS, STIFF & SONS, 
LONDON POTTERY, LAMBETH, LONDON, S.E. 


. MANUFACTURERS OF RED AND WHITE, HARD AND SOFT 


POROUS CELLS, CYLINDERS, AND PLATES. 


ALL SORTS OF ROUND OR FLAT 


- BATTERY JARS AND ACCUMULATORS, 
STONEWARE INSULATORS, 


Brown or White, for Telegraph, Telephone, or Electric Lighting. 
ALSO 


J. SLATER LEWIS'S PATENT SELF-BINDING INSULATORS; Improved 
Insulating Tubes for Earth Wires; Chemical Apparatus, Plumbago 
Crucibles, and all kinds of Sanitary, General, and Art Stoneware, 
Architectural Terra-Cotta, &o. 
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CONTRACTORS TO H.M. POST OFFICE AND OTHER DEPARTMENTS. 
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CONTRACT JOURNAL 


SPECIFICATION RECORD 


PRICE 6d. 


Gives a Full and Classified List of all CONTRACTS OPEN, 
British and Foreign, including Contracts for 


Electric Lighting, 
Supply of Telegraph Stores, 
Erection of Telegraph Lines, Telephone Lines, 
Lightning Conductors, 


&o., &o. 


With Results of Tenders, and important Home and Foreign Notes and Trade 
| Articles, Price Lists of Materials, &o. 
Annual Subscription, payable in advance, 26s. ; half-yearly, 13s. 


AT 


I, SALISBURY COURT, FLEET STREET, E.C. 


PUBLISHED EVERY WEDNESDAY 


THE CONTRACT JOURNAL 


Has a large circulation amongst Borough and County Surveyors, Town 
Clerks, Local Board Surveyors, &c., &c.; also Railway, Dock and other 
Contractors, who are constantly using the Electric Light. 


For terms for advertisements, &c, apply to A. PITMAN, Manager and 
Secretary, 1, Salisbury Court, Fleet Street, E.C., to whom all communications 
should be addressed. Advertisements intended for the current Number must 
reach the Office not later than 4 p.m. on Tuesday. 
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THE CONTRACTOR. 


Price 2d. 
Published every Saturday Morning in time for the Mails. 


THE CONTRACTOR is published in time for the Saturday Morning Mails, in 

order that the Trade and our Country Subscribers may receive their Copies on 

Saturday Morning; and was established as a Supplement to the CONTRACT 

JOURNAL, and contains a List of such Contracts Open as we may be unable to 

give in the CONTRACT JOURNAL, owing to inappropriate “date of Tender " 
or other causes, 


Subscription (including Postage), 8s. 8d. per Annum ; 4s. 4d. per Half-Year. 


Advertisements intended for the current Number must reach the Office not later 
than 6 p.m. on Friday. 


All communications respeoting Advertisements, Subsoriptions, and the Trade 
should be addressed to 


MR. A. PITMAN, 
SECRETARY and MANAGER. 


PUBLISHING OFFICE: I, SALISBURY COURT, FLEET STREET, LONDON, E.C. 


SYDNEY F.WALKER & OLLIVER, 


MANUFACTURERS OF 


GRAMME Dynamo Electric Machines, 
Improved ELECTRIC SIGNALS for Mines, 


ELECTRIC BELLS for Private Houses, 
Hotels, &c. 
LIGHTNING CONDUCTORS supplied & fixed, 
AGENTS FOR VYLES PATENT. 
ALL KINDS OF STORES AND APPARATUS SUPPLIED. 
COMPETENT MEN SENT TO ALL PARTS. 


195, Severn Road, CARDIFF. 


, ALSO AT | 
NOTTINGHAM € NEWCASTLE-ON-TYNE. 
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ELWELL - PARKER, 


LIMITED, 


DYNAMOS 


5 to 2,000 volts, 


10 to 5,000 amperes. 


ELECTRICAL 
EFFICIENCY i 
OVER 


90 
PER CENT. 


SERIES, SHUNT, AND COMPOUND WOUND. 


ACCUMULATORS 


TO STORE FROM 


50 to 20,000 ampere-hours. 


ENGINES 


FROM 


1,000 H.-P. indi d 
um 
on a aa DADA DA AAD DAD AAA ADA AA ADD DDD AD DAD ссх 


WOLVERHAMPTON. 


ADVERTISEMENTS. ] ELECTRICIANS' DIRECTORY. 


ANGLO-AMERICAN BRUSH ELECTRIC 


LIGHT CORPORATION, LIMITED. 


PATENTEES AND MANUFACTURERS OF THE 

1. Brush Arc Dynamos and Lamps, which have alone stood 
the test of years of hard work. 

2. Victoria Dynamos and Victoria Incandescence Lamps, 
as supplied to H.M. Government. 

8. Brush-Sellon Arc Lamps, for illuminating Churches, 

2 Halls, &c., with a steady unvarying light. 
Ж. 


The Corporation are prepared to furnish, 
on application to the Secretary, Esti- £2 
mates for ELECTRIC LIGHTING OF 4 
EVERY DESCRIPTION, Public and ii 
Private, and also to carry out complete | 
Installations of the Electric Light inthe |! 
Metropolis and elsewhere throughout œ} 
the United Kingdom. | 


mac Я а ADDRESS THE „90 T 
Tj Patent SECRETARY, BELVEDERE ROAD, LAMBETH, S.E. tor cup наве: 
THE LIEPMANN CARBON COMPANY, 

| LIMITED, 
NELSON WHARF, MILLWALL, 
LONDON, E. 


HENRY LIEPMANN, Ph.D., F.C.S., &c., Managing Director. 


MANUFACTURERS OF 


ELECTRIC LIGHT CARBONS 


OF EVERY DESCRIPTION, 


BATTERY PLATES, &c. 


The Carbon Rods manufactured by this Company are 
Straight, Dense, Pure, and Uniform in Texture. 


PRICES ON APPLICATION. 
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SILVER MEDAL, INTERNATIONAL ELECTRIC 
EXHIBITION, 1881-82. 
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Contractors to H.M. Postmaster-General, the Indian Government, the | 
principal Railway, Telephone, and Electric Light Companies. 


MANUFACTURERS, BY PATENT PROCESSES, OF 
GLOVERS PATENT COVERED GUTTA PERCHA WIRE FOR 
LEADING-IN, TUNNEL, AND UNDERGROUND WORK. 
GLOVER'S PATENT COVERED IRON WIRE FOR AERIAL LINES. 
FANCY TELEPHONE WIRE AND TERMINAL CORDS. 
SILK AND COTTON COVERED WIRE OF ALL CLASSES. 


SPECIAL MAKES OF ELECTRIC LIGHT LEADS, CABLES, AND 
MULTIPLE WIRE FOR THE VARIOUS SYSTEMS. 


ALL CLASSES OF 


AERIAL AND UNDERGROUND CABLES, 


AND 


Special Anti-Induction Cables forthe Telephone. 


WALTER T. GLOVER & CO, 


Electrical Wire & Cable Makers, 


25, BOOTH STREET MANCHESTER. 


WORKS: Bridgewater Street, Broughton Road, Salford, and Salford 
Electric Wire Works, Salford. 


VN AAVAALAALS/A/A,8, 88/8959, 5,*, ^5, V 


ESTABLISHED 1868. 
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All eommunications to be addressed to the Chief Office, 25, Booth Street, Manchester. 
Printed and Published by GEORGE TUCKER, at The Electrician Office, 1, Salisbury-court, Fleet-street, London, E.C. 
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POST OFFICE REGULATIONS. 


RATES OF POSTAGE. 
To and from all parts of the United Kingdom for prepaid letters :— 
Os. І 


Not exceeding 102......... erre ra trente ld 

Exceeding loz. but not exceeding 202. ............ 0s. 14d, 
уз 202, 29 402. ааг Os. 2d, 
33 402. = 002. A Os. 24d. 
= бол. T OZ isse dades Os. 3d. 
33 807. is A Os. 34d. 
», 1002. 55 1202: Os. 4d 


Any letter exceeding the weight of 120z. will be liable to a postage of one penny 
for every ounce, or fraction of an ounce, beginning with the first ounce. A letter, for 
example, weighing between 14 and 15 ounces must be prepaid fifteenpence. A letter 
posted unpaid will be charged on delivery with double postage, and a letter posted 
insufficiently prepaid will be charged with double the deficiency. 

An Inland letter must not exceed 1ft. 6in. in length, 9in. in width, or 6in, in depth. 


INLAND BOOK POST. 

The Book Post rate is one halfpenny for every 202. or fraction of 2oz. 

Every Book Packet must be posted either without a cover or in a cover open at 
both ends, and in such a manner as to admit of the contents being easily withdrawn 
for examination ; otherwise it will be treated as a Letter. 

Any Book Packet which may be found to contain a letter or communication of 
the nature of a letter, not being a Circular letter, or not wholly printed, or any 
enclosure sealed or in any way closed against inspection, or any other enclosure not 
allowed by the regulations of the Book Post, will be treated as a Letter, and charged 
with double the deficiency of the Letter postage. 


POSTAGE ON INLAND REGISTERED NEWSPAPERS. 

PREPAID КАТЕ. —For each Registered Newspaper, whether posted singly or in a 
packet, one halfpenny ; but a packet containing two or more Registered Newspapers 
1s not chargeable with a higher rate of postage than would be chargeable on a Book 
Packet of the same weight, viz., one halfpenny for every 202. or fraction of 202. 

No packet of Newspapers may exceed 14lb. in weight, or 2ft. in length by 1ft. in 


width or depth. 
PARCELS POST RATES. 


Nob exceeding Ib... лы л ceo eo ee 0s. 3d 
Exeeding llb. and not exceeding 3lb. ............... eee Os. 6d. 
» 3. к BID: PEN 0s. 9d. 
, lb. ae zio ls. 0d. 


NoTE.—No Parcel must exceed 3ft. 6in. in length, nor must its length and girth 
combined exceed 6ft. For instance, a Parcel may be 3ft. 6in. in length and 2ft. 6in. 


in girth, or véce versá. 
POST OFFICE ORDERS. 
Money Orders are granted in the United Kingdom as follows :— 


For sums under 10s. ............ 0з. 2d. For £6 aud under £7............ 05. 8d. 
», 10s. and under £2 ......... Os. 3d. pl э Os Os. 9d. 
E ep. uy ge Os. Ad. ES Bee ge AA Os. 10d. 
iude Ux. чу. nen Os. 5d. > asc ay БО иында Os. 11d. 
obk ac cag . ED dotuci Os. 6d. EIN). ee a e ls. 0d, 
e вза. A 05. 7d 


Above which sum none are granted, but orders can be multiplied to any amount. 


STAMP DUTIES. 


BILLS OF EXCHANGE. 
DRAFTS OR ORDER FOR PAYMENT AND PROMISSORY NOTES. 


Noboxceeding d per Os. 14. 
Above £5 and not exceeding £10 ............................. „ае Os. 2d. 
», £10 - m ED —  ——— € Os. 3d. 
„ £25 " " BOO m Os. 6d. 


£50 E ООО ОК ГҮ К О 


**90680909008000060999925000€0900900000009090€60920090090*9299 


€690606009069009990900900000299009900909900000000999€ 


$ 


ТНЕ 


ELECTRICIAN, 


A WEEKLY: JOURNAL 
Devoted to Electricity and its Applications, 
SCIENTIFIC AND PRACTICAL. 


ET nm 
CONTAINS 


Notes on Flectrical Topics, Electrie Lighting, Electrical 
Engineering, Telegraphic & Telephonio Work. 
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ORIGINAL ARTICLES BY WELL-KNOWN 
SCIENTIFIC AND PRACTICAL MEN. 


DESCRIPTIONS OF ELECTRIC LIGHT INSTALLATIONS, 
COPIOUSLY ILLUSTRATED. 


DESCRIPTIONS AND ILLUSTRATIONS OF NEW LAMPS, 
MACHINES AnD PROCESSES. 


Recent Inbentions, Reports of Un: yanies Meetings, 
Share List, &r. 


By far the best Advertisire Medium in the 
Electrical and Engineering World. 


PRICE FOURPENCEH. 
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